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ROYAL SOCIETY. 
APRIL, 1893. 

The first monthly meeting of the 1893 session of the Royal Society of 
Tasmania was held on Monday, Aprill0. The Acting-President (Sir 
Lambert Dobson) took the chair. There was a moderate attendance of 
ladies and members. Mr. E. D. Peters, M.D., M.E.C., was elected a 
corresponding member, and Messrs, A. MaeAulay, M.A., W. Jethro 
Brown, M.A., LL.D., and W. H. Williams, M.A., were elected Fellows, 

WELCOME TO THE ACTING PRESIDENT, 

Mr. JAMES BARNARD, a Vice-President, said that before commencing 
proceedings he thought it was only becoming to acknowledge and 
welcome the presence of Sir Lambert Dobson in his changed position. 
On behalf of the Council and Fellows he offered the Administrater 
hearty congratulations on his assumption of the Presidential chair 
officially as Governor of the colony for the time being. 

Sir Lampert Dosgson thanked Mr. Barnard for the very kind way in 
which he had welcomed him there officially. He was not unknown 
unofficially within those walls—(hear, hear)—but certainly he had never 
presided there at a meeting of the Royal Society in the capacity of 
Administrator of the colony. It was a very great privilege to be there 
as president for the time being. On the occasion of the opening of the 
first meeting of a new session he knew it had been usual to deliver a 
presidential opening address. But Sir Robert Hamilton, previous to 
his departure, prepared so excellent an address, that almost everything 
he could say in an inaugural address had been exhausted. Still, there 
were one or two words he would like to utter. The Royal Society had 
no doubt done a great deal of good work, and he hoped would do good 
work in the future. (Hear, hear.) He took it that science was really 

- divided into two parts ; metaphysical and physical. The metaphysical 
drew largely from speculation. In the present century we liked results, 
and he thought, therefore, that the physical branch was that which really 
became popular, and likely to monopolise a very large proportion of the 
attention of the members of the Society. In the metaphysical we 
knew that we probed a theory, had large speculations, found that they 
had been speculated om before and abandoned for some other theory, 
and then came back to the starting point. Butin physical science every 
particle of knowledge gained was pure knowledge. Everything gained 
by observation or calculation was matter added to the general knowledge 
of men, and could never be lost. It was in this branch of science that 
he believed their work really lay. Heretofore, there was no doubt, both 
with respect to our fauna and flora, we had had a large amount of 
work to do to discover the peculiarities and principal features of these 
of our natural products, But naturally that field must become 
exhausted, and we must look further afield. Here we had one very 
grand field, which really, he thought, could never be exhausted—the 
geology of the colony. (Hear, hear.) Wehad its great history written 
on the rocks, and as it had taken ages to compile that history, so he 
believed it would take ages to decipher and read it aright. This line 
offered a large amount of work for the Society to undertake, and from 
what he noticed of the papers for that meeting it was one to which 
attention was being largely directed. The advantage of the little know- 



il PROCEEDINGS, APRIL. 

ledge gained at the Society’s meetings might be small, but in all scientific 
observation it was not individual discovery that was so valuable, but the 
accumulation of discoveries put together, and individual inferences then 
to be drawn from those discoveries. In this way science went on in- 
creasing at a marvellous speed. Certainly, the march of science during 
the last century, in the last decade of which we now were, had been 
something beyond the conception of any individual born at the end of 
the previous century, And what it would be in the next century 
Heaven only knew. In this century we had seen steam come up as a 
motive power ; and it had had its use and triumph; and the question 
now was whether it was not giving way before a power of almost 
unknown capacity—electricity. We had seen gas rise for lighting ; now 
the question was whether we might not see it almost die out as an 
illuminant, We had, within the last 25 years, seen the world girdled 
with the electric telegraph, and what other wonders were now going on 
could hardly be told. When we came to carry ourselves back to the end 
of the last century, and the fleet with which Nelson fought at Trafalgar, 
remembering that one of our modern warships with its few guns could 
annihilate the whole of that fleet, or that the armies of Napoleon would 
fall like wheat before the sickle in front of our niodern machine weapons, 
it might well startle us into wondering what the world was coming to. 
With such an advanc2 of science as many had seen in the present 
century what might not be expected to be its advance in the future? 
Every little society like this helped on the advance of science. By 
careful registration of observations, its members were able to assist to 
the best of their power the advancement of science in the ensuing 
century. (Applause.) 

CORRESPONDENCE. 

A circular letter from Mr. F. M. Bailey, Government Botanist, 
Queensland, asking for information for a supplementary volume to the 
‘** Flora Australiensis,” was ordered to stand over, pending inquiries. 

Another circular was read from the Royal Society of New South 
Wales, giving details and conditions under which its medal and £25 are 
offered for three series of original researches. 

GLACIATION IN TASMANTA, 

The Secretary (Mr. A. Morton) read an interesting paper contributed 
by Mr. T. B. Moore, F.R.G.S., Strahan, entitled ‘‘ Discuvery of Glacia- 
tion in Tasmania,” 

Mr. R. M. JoHNSTON, in some complimentary remarks on the paper, 
observed that its title was rather unfortunat2, inasmuch that one of the 
main facts known for 30 years in connection with the Western highlands 
was the abundant evidence of glaciation. With that exception he 
regarded the paper as a very valuable contribution, and thanked the 
writer accordingly. 

Mr. T. STEPHENS concurred in the general tenor of the previous 
speaker’s criticism, and hoped the faper might be regarded as the 
precursor of several others in what was really a very extensive and 
important field. 

FOSSIL FLORA. 

Mr. R. M. Jounston, F.L.S., read some ‘‘ Further contributions to 
the fossil flora of Tasmania.” 

A CATALOGUE OF TASMANIAN MINERALS, 

The SECRETARY presented ‘‘A catalogue of the minerals known to 
exist in Tasmania, with Notes on their distribution,” by Mr. W. F. 
Petterd, C.M.Z.S., and read the preface, in which the writer stated 
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that the catalogue was prepared from specimens in his own collection, 
and whose identification he had verified in the majority of instances 
by careful analysis. 

Mr. JOHNSTON regarded the paper as one of the most important yet 
given on the subject, and in complimenting the writer, said the Royal 
Society and everyone else interested in minerals should feel indebted to 
Mr. Petterd for devoting so much time in affording valuable information 
on such an important subject. 

TESTING MINERAL SPRINGS. 

Major-General ToTTENHAM made some remarks on ‘‘The rough 
testing of mineral springs,” in which he said that in a country so rich in 
minerals as Tasmania there must be mineral springs, wells, and creeks 
in unusualnumbers. He suggested that yachtsmen and explorers might 
well invest a few shillings in a tiny case of tests, systematic search, 
collection of information, and chemical investigation of their medicinal 
and other commercial values. This was extremely desirable in further- 
ance of the Premier’s idea of placing Tasmania more prominently before 
the world. 

The general business having been transacted, the usual vote of 
thanks to writers of papers terminated the meeting. 
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MAY, 1893. 
There was a large attendance of ladies and gentlemen at the monthly 

meeting of the Royal Society held on Tuesday, May 138, at the Museum. 
Sir Lambert Dobson presided. 

TASMANIAN LICHENS AND AUSTRALIAN MOSSES, 

The Secretary (Mr. A. Morton) asked that, with the exception of the 
first paragrah in “ Notes on Tasmanian Lichens,’ by Mr. John Shirley, 
B.Sc., Inspector of Schools, Queensland, the two papers left over from the 
previous meeting might be taken as read. The other paper was one on 
* Australian Mosses,” by Mr. R. A. Bastow, F.L.8., Melbourne. Both 
writers are corresponding members of the Tasmanian Royal Society. 

A RECENT VISIT TO NORFOLK ISLAND. 

The Bishop oF TASMANIA read an interesting paper entitled “Notes on 
a Recent Visit to Norfolk Island.” He stated that his visit in August, 
1892, was but a hurried one, and his engagements were numerous, but L 
seized every opportunity that presented itself to me to discover all I could 
of the characteristics of this little spot so unique in its history from many 
points of view. My chief informant was Dr. P. H. Metcalfe, the medical 
officer of the island, indefatigable alike in the discharge of his professional 
duties and in the promotion of many branches of science. The first view 
obtained from the deck of a vessel reveals a larger island with two satellites. 
The largest of the latter is Phillip Island, a precipitous mass of red_ basalt 
set in the bluest of seas, and forming a striking feature in the landscape. 
Close to the shore of Norfolk Island is the little Nepean Island. 
The basalt of Phillip Island is remarkable for the brilliance of its colouring. 
A close examination shows that the rock, where disintegrated, has taken 
numberless delicate and vivid hues. As my informant defined it, “it is 
like mottled soap.” There was a time when Phillip Island was covered in 
many places with grass and herbage, and the pines were numerous, Sad 
havoc has been caused amongst the vegetation by the introduction of rabbits. 
These little pests ate up every green thing, the grass died, and then the 
heavy rains washed the soil away. The rabbits themselves are now perish- 
ing, but a few are still to be found—thin and diminutive, the mere wrecks 
of their species. Dr. Metcalfe states that it is a source of wonder to him 
how the pines that are still standing exist at all. Their roots are exposed 
to the air, and seem to have scarcely any foot-hold on the bare and stony 
ground. He states also a remarkable fact—that here the mutton birds lay 
their eggs under the roots of the trees, and under boulders, as there is no 
soil. ‘To those who know the ordinary habits of the mutton bird this is a 
surprising fact, and argues at least an extreme affection on the part of 
these petrels for this island, since it has induced them to change their modes 
to suit the circumstances. Nepean Island is merely a mass of low, flat 
rock. There are, I think, two pines still standing on it, and douotless these 
will soon perish. This spot is a rich hunting ground for the collector of 
eggs. I come now to the main subject of my paper. From the sea the 
view discloses cliffs of about 100ft. high, broken here and there by gullies 
which form rocky bays, where, however, boats could only land in very calm 
weather, and from the landing stage there would most likely be no path 
upward except for a goat or a Melanesian, who seems as sure-footed and as 
free from fear as the aforenamed quadruped. Above the cliffs there are 
visible masses of pines, interspersed with stretches of grass, so green and 
thick that it recalled memories of an English landscape, Whether you 
land at the old township or at the Cascades you are at once amongst these 
grassey valleys, dotted here and there with pines, forming an enchanting 
prospect. Guavas grow wild in the gullies, bananas—a sort of wild 
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Solomon—arum lilies, and lemons in countless thousands meet the gaze of 
the delighted tourist. The lemons and guavas are the property of any 
who choose to pick them, and the former trees are covered with fruit at all 
times of the year. Seen at such a season as that during which I visited 
this spot, it is impossible to deny it the title of a little earthly Paradise. 
The pine indigenous here should be seen on its native soil in order to be 
appreciated. Specimens 200ft. high, and of great girth, are not infrequent. 
One of these still existing measures 35ft. 4ft. from the ground. <A grand 
avenue of these pines, planted by the convicts, extends for a mile and a- 
half in a straight line, and leads from the old township, with its long 
cleared valley and watermill, to the property of the Melanesian Mission, 
Specimens of the rocks of this island have been forwarded to Mr. Stephens 
for his inspection, and that he may favour the Society with his views upon 
them. Dr. Metcalfe informs us that there are scarcely any wild flowers. 
Great injury is being done to the original vegetation by the introduction 
of sheep and cattle, which are allowed to roam at will over great portions 
of the island, Even the young pines are unable to grow, though the grass 
everywhere is covered with little sprouts an inch or two in height. Palms 
and tree ferns are sharing a like fate. No young plants now grow to 
maturity. Dr. Metcalfe has chiefly turned his attention to the birds of the 
island and to ferns. He has given me a list of 10 species of sea birds 
which regularly visit this group, 16 land birds, and a further list of 13 
species, some land and some sea birds, which are visitors and do not breed 
here. In the name of the Royal Society I ventured to make a request that 
he would present to the Museum specimens of the eggs which he had 
collected, and the request was at once granted. I beg to present them in 
Dr. Metcalfe’s name to the Hobart Museum. (Applause.) In addition to 
the birds mentioned in the lists which I subjoin, the Rev. J. Palmer, of the 
Melanesion Mission, has introduced the pheasant, Virginian quail, and rock 
pigeon. These are all increasing in numbers, and do no injury to the 
island in any way. I think I am right in saying that there were no quad- 
rupeds indigenous to the island. Those which exist at the present time 
have been imported. There has been a steady deterioration in the breed 
of cattle and sheep during the last 10 years. I fear that little trouble is 
taken by the Norfolk Islanders in matters such as these which require fore- 
sight. The present by Lord Carrington of two good bulls has aided in 
restoring to some degree the breed of cattle during the last three years, 
but the horses are poor looking objects, and perhaps, as regards the sheep, 
it will sufficiently describe their present condition if I state that a common 
weight for a sheep in Norfolk Island is from 18lb. to 20lb. The remedy 
for this is, of course, the exercise of energy in importing fresh blood, and 
in the formation and fencing of proper paddocks of good grass. At 
present there is no method in the feeding of stock, and the land cannot 
carry the number of poorly-bred animals which wander everywhere, 
destroying much that is of interest to the scientific observer. As is well 
known, the community at Pitcairn Island were removed to Norfolk Island 
in 1856. Their representatives at the present day claim that the whole 
island was made over to them to the exclusion of all others, and that per- 
mission must be received from them before any new-comer has a right to 
settle. I am not competent to decide what can best be proved by docu- 
mentary evidence. But the question affects the condition of the old 
convict buildings. They are rapidly going to ruin. The central prison— 
the Octagon—is roofless, the partition walls of the cells are crumbling 
away, but the outer wall is, upon the whole, still in good preservation. 
The whole mass of the various structures is grouped in what is rather flat 
land, and bare of trees ; the situation is not nearly so beautiful as that of 
the analogous Port Arthur. There is no esplanade at the water’s-edge— 
nothing but a stone pier of no great dimensions. But for this there is a 
good reason, in the absence of any harbour. The landing had as often as 
not to be effected at the Cascades, upon the other side of the island. The 
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Governor’s house stands well upon an eminence commanding the whole 
extent of the penal establishment (14a). There is one point, however, 
from which the Norfolk Island establishment cannot compare with Port 
Arthur. There was no picturesque church such as we are acquainted with 
in Tasman Peninsula. By the courtesy of the present chaplain who 
resides in Government House, I was permitted to inspect the rooms. He 
showed me that the structure was deliberately planned, so that in case of 
an attack made by convicts upon the premises, a sturdy defence could be 
made at seven distinct points within the building, and if the besieged were 
beaten off from every one of these one after the other, the last rallying 
point was so arranged that an exit could be effected through the cellar into 
the open air. Two distinct nationalities, it may be said, inhabit Norfolk 
Island at the present time: the Norfolk Islanders, or ex-Pitcairners, and 
the Melanesian mission. Anyone who knows anything of half-caste races 
can easily draw up a fairly correct list of virtues and vices inherent In a 
race of such mixed bloodas this, and it is not incumbent upon me to attempt. 
the task here. It is sufficient to say that it would be difficult to find any- 
where a more pleasant, laughter-loving, hospitable people than the Norfolk 
Islanders of this day. There can be no doubt, however, and I think the 
thoughtful among them realise it, that the effect of constant intermarriage 
within so small a community has hada serious effect already in deterioration 
of the race, physically and mentally. It is a matter which calls for imme- 
diate attention in a sympathetic and liberal minded spirit. The community 
is ruled by a Governor, who is also Governor of New South Wales. The 
Governor has a seal, appoints judges, and can sell or allocate waste lands. 
The laws are framed as far as possible on the model of those which were in 
force in Pitcairn Island. The actual government is in the hands of a Chief 
Magistrate and two councillors, elected annually. Whe Chief Magistrate 
must be a landed proprietor, and over 28 years of age. The councillors 
must be, at least, 25. The annual election is on December 26. The 
chaplain presides, and the proceedings open with prayer. All can vote who 
have resided six months on the island, are 20 years of age, and can read and 
write. The chaplain has a casting vote, but he cannot be either magistrate 
or councillor, The officers can summon to their aid in case of necessity 
any one in the island on penalty of a fine for non-attendance. The Chief 
Magistrate is expressly ordered to attempt to settle all quarrels out of 
court. If this is impossible he may fine up to 50s. without appeal. The 
highest fine he can inflict is £10. If the parties are unwilling to abide by 
his decision a jury of seven is empanelled, and their decision is final. 
Offences of a more serious nature are sent for trial to Sydney. It is 
interesting to note that the jury is entitled to payment, and that one hour 
is computed at one-eighth of a day’s work. As a rule fines are worked out 
in labour on the roads or elsewhere. A list of all males over 25 is kept, 
and these are called elders. When a jury is needed the names are put into 
a bag, and the first seven drawn out compose the jury for the occasion. 
The rules regarding education are strict. The children must attend school 
from the age of 6 to 14. If any child is absent for more than two days on 
account of sickness the chaplain must certify the fact. The fine for non- 
attendance at school is 6d. per day. Each child pays a school fee of 10s. 
per annum. This and the fines for non-attendance go to the school- 
master. (From which it would appear that if only the master could 
induce all his charges to absent themselves, his post would be a distinctly 
lucrative one). The school is under the care of the chaplain. No 
intoxicating liquors are permitted, not even (there is a touch of irony in 
this), not even to the chaplain. This rule in its breadth is, I believe, 
rigidly enforced. ‘There is a fine for using profane language varying from 
5s. to 40s. No furious riding or driving is permitted on the roads. No 
person may sell land to any one who has not obtained the consent of the 
Governor previously. All are aware that the coloured element in the. 
Norfolk Islander is derived from Tahiti. 
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The population now consists of 650 on Norfolk Island, and there are 125 
more who are still at Pitcairn Island, they or their parents having returned 
of their own accord to their old home. At the present time there are 
some 20 (not more) who may be called pure half-castes, Of this number 
is, of course, the aged Mrs. Hobbs, who still lives, the wife of the well- 
known clergyman. His Lordship made some remarks on the language of 
the islanders, and recorded the derivations of some extraordinary words, 
with a number of highly amusing illustrations. He continued: “The 
other community living on this island is, as is well known, the Melanesian 
Mission. In 1858 permission to settle on Norfolk Island was refused, 
at the earnest request of the Norfolk Islanders themselves, by 
Sir W. Denison, then Governor of New South Wales, on the score 
that the morals of the Pitcairners could be corrupted by being 
brought into contact with savage Melanesians. In 1866 Bishop Patteson 
was more fortunate than the first Bishop Selwyn had been, and 1,000 acres 
were bought at a cost of £3,000, the money being funded for the benefit of 
the Pitcairners. Since then the Mission School has grown, until a large 
sum of money has been invested in buildings. The school usually numbers 
about 170 ; these are scattered in houses under the charge of the clergy, 
the houses being embowered among trees and gardens, whilst the sound of 
the chapel bell, and the meeting in the hall for meals, recalls a true type of 
college life. To a keen observer perhaps the most remarkable sight at the 
chapel services, twice daily, is the Melanesian with frizzled pate and bare 
feet who plays the organ, making full use of the pedals, and reproducing 
the music of all our great composers. A relay of organists is kept up, and 
one of the bitterest of regrets to these musicians on leaving Norfolk Island 
as teachers to their own people is their severance from musical instruments. 
No harmonium has yet been made which can resist the damp and the 
insect pest of these tropical islands. Of the farm of 1,000 acres, some 200 
are cultivated, the rest being used for pasture. It is calculated that two- 
thirds of the food needed by the mission people is raised on the farm. Of 
course far more could be obtained were skilled farmers employed. But as 
it is part of the system that the scholars should learn the best methods of 
farming which are appropriate for their future homes, the farm work is 
done by the clergy and their scholars entirely, working side by side, the 
only external assistance being that of a bailiff. The Mission also takes its 
share of the roads of the island, and one is somewhat proud of the order in 
which their part is kept. It is difficult to see how the Norfolk Islanders 
could dispose of their produce were it not for the Mission people, who are 
their best—I was almost about to add their only—customers. The sale of 
produce to the Mission, and the proceeds of whaling, are the chief sources 
of profit to these people. As whalers they have long had a high 
reputation, and are noted as bold and excellent boatmen. It is a great 
pity that the difficulty of transport should prevent a trade in oranges. The 
Norfolk Island orange seems to me to surpass in flavour any I have ever 
eaten. Indeed, the day may come when in this mild and equable climate 
many fruits may be grown to perfection, which are now neglected here. 
What is needed is more energy and greater foresight among the present 
inhabitants. But I feel unwilling to conclude this paper with any adverse 
criticism of these people, however mildly put. There is a feeling abroad 
among them that all who live on their island come for the purpose of 
giving good advice. As one who was more than kindly received—wel- 
comed indeed with open arms—I trust a happy and useful career is in 
prospect for a community which has a history both romantic and unique. 
Transported now toa region which cannot be surpassed for quiet beauty, 
their lot should be as happy as it is highly favoured by nature.”’ (Applause.) 

Appended to the paper were lists of birds breeding upon the island and 
some adjacent rocks, and a list of ferns on Norfolk Island, furnished by 
Dr. Metcalfe. The paper was illustrated by lantern views by Mr. Nat 
Oldham. Pictures of the township, the pier, the famous avenue of pines, 
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Government: House, etc., were thrown on the screen,and served to elucidate 
the observations on the topography of the island. Many of these scenes 
were from photographs by the Rev. C. Bice, of the Melanesian Mission, 
who also pointed out various spots of interest. 

THE FIRST SETTLEMENT AT NORFOLK ISLAND. 

Mr. J. B. WALKER, F.R.G.S., read a paper under this title, dealing very 
interestingly with the story of the solitary islet set in the summer sea, so 
curiously interwoven with the history of our own colony, which was for a 
quarter of a century a dependency of Tasmania—and thus the penal settle- 
ment—until in times within the memory of many present it was abandoned, 
chiefly through the philanthropic exertions of Bishop Willson. A fact not 
so generally known, however, he mentioned was that immediately after the 
planting of our colony, only a year or two after Governor Collins founded 
Hobart, the Norfolk Island settlers were deported in a body to Tasmania, 
at which time half the population of this colony, and nearly all its free 
settlers were Norfolk Islanders. He sketched the discovery of the island 
by Cook, October 10, 1774, the administration of Philip Gidley King, the 
first commandant, and the early struggles of the settlement, leaviig its 
gradual decline, and the final deportation of its settlers to Tasmania, to be 
dealt with at a future time. 

Mr. C. T. BELSTEAD, a resident of Norfolk Is'and for many years, and 
whose information related chiefly to the period intermediate between that 
dealt with by the two papers, questioned the erection of Government 
House as a sort of fortress, and could not see why any difficulty should be 
experienced in getting geological specimens from Phillip Island, seeing that 
he had been there on a camping expedition. He regarded Bishop 
Montgomery’s paper as interesting and valuable. 

Mr. F. BetsTeaD strongly deprecated the exaggeration of novelists in 
their description of past events on Norfolk Island, and said that having 
lived there during a portion of the period covered by Marcus Clarke’s “ For 
the Term of His Natural Life,” he could testify that many of the writer’s 
statements were largely overdrawn. 

Sir Lampert Dopson proposed a vote of thanks to those who had con- 
tributed to the evening’s discussion by papers and information. Regarding 
the charge of exaggeration, he thought there were horrors to be raked up 
in the history of the British Navy that would surpass in inhumanity those 
recorded at Norfolk Island, but it were better that the curtain of oblivion 
should be drawn over such matters. 

The vote of thanks was unanimously accorded, after which Mr. E. P. 
Jones gave a phonographic entertainment with Edison’s latest machine, 
which was very instructive and highly appreciated. 

Mr. A. Mault’s paper on ‘“‘ The Disposal of the Sewage of Hobart” was 
postponed till the next meeting. 
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JUNE, 1893. 

The monthly meeting of the Royal Society of Tasmania was held at 
the Museum on Tuesday, June 13, Mr. J. Barnard (senior vice-president) 
occupying the chair. There was a moderate attendance of members 
and several ladies. 

ADMISSIONS. 

The following gentlemen were balloted for and elected Fellows of the 
Society :—Messrs. T. E. Stewart Abbott, M.R.C.S., L.S.A., W. T. 
Strutt, F. W. Piesse, Colonel Cox, C.B., and Mrs. C. Kddie 
(Launceston). 

SOME ADDITIONS TO THE MOSS FLORA OF TASMANIA. 

Mr. W. A. Weymouth read a paper dealing with Tasmanian mosses 
(1) new to science ; (2) known species now first recorded for Tasmania ; 
and (3) a few already recorded for this colony, but either rare or not 
previously described. He said:—The determinations are by European 
specialists. One of these, Dr. O. Burchard, of Hamburg, has reported 
65 new species, a list of which was received from him by the Secretary 
of this Society in January, 1892. None of these determinations having 
up to date been supported by descriptions for publication, I have 
hitherto refrained from calling your attention to them ; and only a few 
that have been revised and confirmed by another authority are included 
in this paper. Professor V. F. Brotherus, of Helsiogfors, who has for 
some years been engaged upon the mosses of Australia, and more 
recently upon those of Tasmania also, has just published in Part II. of 
«¢ Some new species of Australian Mosses, described by V. Ff. Brotherus,” 
original descriptions of six new species from this coiony. My versions 
of these descriptions are given below. Following them are other new 
species, for which descriptions will be forthcoming Jater on. One of the 
most interesting of our mosses is Plewrophascum grandiglobum (Lind- 
berg), which up to the present has been recorded only as collected by 
Mr. R. M. Johnston near the Picton River. I can now add that in 
January, 1892, Mr. L. Rodway handed me a fine specimen obtained by 
Mr. Wm. Fitzgerald in the neighbourhood of Mount Zeehan. In 
December of the same year Professor Brotherus sent me one collected 
by Mr. T. B. Moore on the highlands of Mount Tyndall (from Mr. R.A. 
Bastow I have since also received a bit of tnis); and in May of the 
present year the Rev. John Bufton sent me some obtained by himself at 
Port Davey. I would call the attention of the Fellows present to the 
mounted examples on the table; and would especially mention that Mr. 
L. Rodway, to whom I am indebted for ever ready help with microscope 
and pencil, has kindly undertaken to illustrate some species by draw- 
ings of their several parts. (Here followed names, descriptions, and 
other particulars.) 

Mr. Ropway said that some ot the specimens he had examined for 
Mr. Weymouth were very rare, of unusual interest, and not found in 
any other part of the world. He had made sketches of some for him, 
and suggested that these should be reproduced in the Society’s trans- 
actions if possible. (Hear, hear.) Where bryologists could not obtain 
Specimens, light correct sketches would greatly enhance the value of the 
journal, (Hear, hear.) 

DISCOVERY OF GLACIATION IN TASMANIA. 

Mr. T. B. Moore, F.R.G.S., contributed some supplementary notes 
to his paper, read at the April meeting on ‘‘ The discovery of glaciation 
in Tasmania. 
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GLACIAL ACTION IN TASMANIA, 

This was the subject of an interesting paper by Mr. A. Montgomery, 
M.A., in continuation of the discussion on Mr. Moore’s paper on ‘‘ The 
discovery of glaciation in Tasmania.”” Mr. Montgomery stated that 
having himself come upon evidences of ice action in February last in 
the neighbourhood of Mount Pelion, and being at that time ignorant cf 
Mr. Moore’s discovery four months earlier, he had intended in any case 
to submit a few observations on the subject of glaciation. Before 
passing on to what he personally saw, Mr. Montgomery made some 
remarks on Mr. Moore’s paper. He said it was by no means a new 
discovery, as Mr. Moore appeared to think, that there were glaciers 
among our western highlands, for Mr. R. M. Johnston, and, if he 
was not mistaken, the late Mr. Sprent also, noticed the existence of 
large erratic blocks in the valley of the Mackintosh River, and inferred 
from these that they must have been brought down by ice. Messrs, 
Dunn and Moore’s and his own later finding cf striated boulders, 
smoothed surfaces, roches-moutonnées, and moraine drifts, oniy con- 
firmed the correctness of the views of these earlier observers. Mr. Moore 
was, therefore, in error in ascribing to Mr. Dunn the honour of being the 
discoverer of evidences of glacial action in Tasmania, though perhaps he 
was the first to bring forward indisputable proof. Thecountry described 
by Mr. Moore round Mounts Sedgwick and Tyndall and Lake Dora was 
very similar to that round Mount Pelion. The conglomerates he spoke 
of as Devonian were of much interest, and the further examination and 
fossil evidence of their age would no doubt add an important chapter 
to our knowledge of the geology of the colony. In his journey from Barn 
Bluff to Zeehan, Mr. Montgomery said he noticed conglomerates of three 
distinct ages. To Mounts Sedgwick and Dundas, mentioned by Mr. 
Moore as capped with diabase greenstone, might be added Barn Bluff, 
Mounts Pelion, Ossa, East Pelion, the DuCane, Eldon, and Oakley 
Ranges, as all showing the same feature. While not saying that ice was 
the only considerable agent in cutting out the valleys, the shape of many 
cf them, and the contour of the hillsides suggested that the present 
configuration of the surface was largely due to glacial erosion. The first 
place Mr. Montgomery came upon plain proof of ice action was near 
East Mount Pelion, between a branch of the River Forth flowing from 
that mountain and from Lake Eyre, and another small feeder running 
in a deep gully at the foot of the Oakley Range. The high narrow 
plateau lying between Mount Pelion and Barn Bluff also showed in its 
every contour the former presence of glaciers, On the slopes of Barn 
Bluff there were two more lines of moraine ridges separating flat valleys 
which had been the beds of adjacent glaciers, Going from Barn Bluff 
towards Granite Tor, the rolling hummecks and rounded ridges con- 
tinued to be met with on the high lands, and descending suddenly and 
abruptly from these were huge deep ravines and valleys. The lakes at 
the head of the west branch of the Murchison River, and on the divide 
between it and the Henty, Lakes Spicer, Dora, Beatrice, Rolleston, 
Julia, Selina, also probably indicated the former presence of glaciers, 
and he thought they must come to the conclusion that the whole of the 
deep gorges among the western mountains, now occupied by the head- 
waters of the Pieman, Henty, and King Rivers, had at no very distant 
period of time been occupied by rivers of ice. He admitted the want of 
evidence to prove widespread glaciation in the eastern parts of the 
colony, and mentioned the matter rather because it seemed an almost 
necessary consequence of admitting the prevalence of ice in the western 
highlands that it should also have existed in the east, than on account 
of avy direct proof. At the head of the King River, on the western 
slope of Mount Reid, there had been discovered a deep lead presenting 
suggestive features of ice action. In glancing at the causes of glaciation, 
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he said it might be due to the greater elevation of the land and geogra- 
phical changes, resulting in a redistribution of sea and land, diversion of 
ocean currents, and so or, or it might be due to astronomical causes as 
so lucidly explained by Sir Robert Ball in his recently published little 
book on ‘‘ The cause of an ice age.” It was probable that the refrigera- 
tion of the climate of Tasmania, which led to the gathering of glaciers on 
its high mountains, was due to the causes insisted on by Dr. Croll and 
Sir Robert Ball. While inclined to believe that the ice-covering was 

more extensive than Mr. R. M. Johnston was disposed to allow, he 
agreed with him in the main, and did not think that the whole country 
could have been ice-bound. Many of our indigenous animals existed in 
the colony before the probable date of the glaciation, and if the latter 
had been extreme would have been killed out altogether; in which case, 
if he was right in referring the cold period to a time subsequent to the 
severance of Tasmania from the Australian continent, there would have 
been no chance of a fresh stock having been obtained from the mainland 
after the climate again became milder. Outside this colony evidences of 
glacial action had been found in the Australian Alps and on the beach 
near Adelaide. A quotation from the Challenger reports showed that 
Kerguelen Land had been at no very ancient date completely covered by 
heavy ice. Mr, Jack, in referring to this, points out that if the Antarctic 
ice cap were extended to cover Kerguelen Land, there would be no 
improbability of its also reaching the shores of Australia, The whole 
subject, said Mr. Montgomery in conclusion, was most interesting, and 
had numerous aspects on which more light was required, and fresh 
proof cf the extent and date of the glacial action all over the Southern 
Hemisphere would be eagerly looked forward to. 

THE GLACIER EPOCH OF AUSTRALASIA. 

Mr. R. M. Jounston, F.L.S., read an elaborate ‘‘ Review of the 
evidences of former glaciation in Australasia, with critical observations 
upon the principal causal hypotheses which have been advanced to 
account for glacial epochs generally.” In introducing the subject, he 
said :—The study of the geology of the globe we live in presents many 
fascinating subjects. In its cosmical aspect we may confine ourselves to 
speculations as to its mode of origin from nebular matter to the final 
stages which culminated in its specific differentiation as a subordinate 
among many other members of the solar system. In its geognosy we may 
revel in the nature and complexity of the combinations of the elements 
which constitute its varied rocky materials. I1n its geotecionic or 

‘ structural aspect we may enter upon questions relating to the nature of 
and the manner in which the architecture of the earth’s crust has been 
developed, modified, or transformed. In its dynamical aspects we may 
inquire into the complex causal forces which are, or have been,engaged 
in producing disturbances, movements, and changes in its physical 
structure. In its stratigraphical aspect we may devote our atteption in 
tracing the chronological sequence and relationship of the various for- 
mations which comprise its visible crust or shell. In its physiographicaé 
aspect we may dwell upon its surface feature of mountain, valley, plain, 
plateau, lake, canon, river bed, or ocean abyss, and try to understand 
the causes which have operated in producing its sculptured form, and, 
finally, in its paleontological aspect, we may trace the history of the 
organic life forms whose remains are found preserved in the rocks, their 
succession or evolution, and their relationship to the corresponding 
succession of rocks. The geological field is thus wide and varied, and 
we may become so absorbed in the investigation of any one division of 

* the several aspects referred to as to forget the claims and importance 
of the others. It is well, therefore, from time to time, that we should 
have our attention aroused to the claims and interests of branches of 
geological study outside of that to which each of us respectively may 
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happen to be too deeply immersed. We, therefore, cannot realise the 
benefit of such papers as those of Messrs. T. B. Moore and A. Mont- 
gomery, M.A., which arouse us from our own favourite grooves, and 
recall our attention, for a time at least, to that large and important 
phase of dynamical geology known as glacial action. This phase also at 
once inevitably leads on to consideration as to its cause or cosmical 
aspect; to its effects as in its stratigraphical and physiographical aspects, 
and to the period of its manifestation as in its chronological aspect, 
Before we enter upon the question of evidence as to the occurrence of a 
former climate in Australasia sufficiently intense to be designated ‘*A 
Glacial Epoch,” we must briefly consider the character of the evidence 
by which we infer its actual occurrence. It is obvious that we cannot 
directly approach the subject of the earth’s temperature at a former 
period, for the original cooled air and the frozen water cannot be con- 
ceived to be stored up and preserved for our observation, as in the case 
of ancient forms of life preserved in the rocks, But while directly we 
ean gain no information as to temperature, we have abundant evidence 
preserved of the effects, which, according to our present knowledge, can 
only have been produced by an intensely low temperature acting upon 
watery vapours while subjected to the universal law of gravitation. It 
is therefore clear that it isin the preserved dynamic effects of moving 
masses of snow or ice and negatively in the poverty or total absence of 
life forms that we have the best, if not the only, means of inferring the 
severity of the climate of a former period. After a lengthy and detailed 
illustration of the subject in all its aspects and bearings, assisted by a 
specially executed diagram, Mr. Johnston concluded by observing that it 
was sufficient in ‘‘ respect to evidences bearing upon causes of glaciation, 
in Australia and Tasmania at least, to justify me in adopting for the 
present the following conclusions:—1l. That the Giacier Epoch of 
Australasia was probably comparatively mild in its effects, manifesting 
itself mainly by increased rainfall in lowlands, and by establishing local 
glaciers in the alpine regions of Southern Australia and Tasmania, and. 
in greatly extending the spread of the existing snowfields and glaciers 
of the New Zealand Alps. 2. That probably, in Australia, the local 
glaciers of the Alps melted before reaching the 2,000ft. levels within 
the valleys which descended continuously from the elevated snowfields ; 
and in Tasmania it is most probable that only on the western slopes of 
our western highlands was there sufficient precipitation to yield glaciers, 
any of which did not reach the sea, aud probably were melted within 
their own valleys before reaching the 1,000ft. level. 3. That the date 
at least of our most refrigerated period was probably isochronous, and 
mainly caused by the maximum cycle of eccentricity of the earth’s orbit 
with winter in aphelion, probably near to the beginning of our Neogene 
Period, say 850,000 years ago. 4. That if the latter be true, it proves 
that the astronomical theory by itself (.e., without concurrence of 
geographical conditions) would not adequately account for the ice age of 
Europe and North America, nor for the absence of marked glacial 
phenomena among the earlier tertiary deposits of Europe, at points of 
time concurring with the earlier cycles of eccentricity of the earth’s orbit 
with winter in aphelion. I do not expect that my conclusions will be 
accepted at present by many geologists who have already attained to 
crystallised views on the matter, but even these may be prepared to 
allow that, granting the premises assumed by me, my conclusions follow 
as a logical necessity.” 

Messrs. T, STEPHENS and O. H. GREENE having made some observa- 
tions on the papers read and the subjects dealt with, the usual votes of | 
thanks to the contributors were passed, and the meeting concluded. 
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JULY, 1893. 
The monthly meeting of the Royal Society was held at the Museum 

on July 11. Sir Lambert Dobson presided, and there was a fair 
attendance of Fellews, together with a number of ladies. Mr. G, EB. 
Spencer was elected a Fellow. 

CORRESPONDENCE, 

A communication was received from Mr. James Barnard, Vice-presi- 
dent, offering for the Society’s acceptance a likeness of the late Captain 
Montague, a former Colonial Secretary prior to the introduction of 
responsible government, who was eminent as a statesman and high- 
minded English gentleman, and who was instrumental in advancing the 
prosperity of the colony during his official career, Mr. Barnard said 
he believed the portrait to be unique, not having heard of a similar 
copy being in the possession of any resident in the island. 

The letter and portrait were laid on the table amid applause. 

PROPOSED INTRODUCTION OF SOFT WOOD TREES, 

A letter from Mr, A. Harley to the Secretary was read, in which the 
writer asked for an opinion concerning the introduction into the colony 
of soft wood trees, such as the Baltic Pine, Oregon Pine (North 
America), and Kauri Pine (New Zealand), but especially the Baltic 
Pine, according to the latitudes of the countries where they grow 
nearly corresponding with ours, they should thrive well here. ‘The 
idea originated from noticing a tree (a species of fir) growing in the 
grounds adjoining St. George’s Church, and near the entrance to the 
Sunday-school. It is over 9ft. in circumference, and has not been 
there quite 30 years, so that I consider if it had heen attended to when 
young with the object of producing timber (by topping off the branches), 
instead of for ornament, it would have been much longer and thicker 
at the butt. Baltic pines are imported into Tasmania in the shape of 
deals, apple cases, and spars for vessels; a spar from 4in. to Gin. in 
diameter sells at about ls. per running foot, and larger ones at increasing 
prices, and often they are not obtainable at any price, although pre- 
ferable to other woods on account of its lightness. In England the 
spars are cut into lengths, and used for the supports for the roofs of 
coal mines. They might be grown here, and introduced into such places 
as Broken Hill for the same purpose, as our colonial timber is not used 
there on account of its weight, and consequent heavy freight on the 
railways, Oregon pine being preferred, I believe the Baltic pine would 
be fit for small spars a few years after planting out. Some seeds of the 
trees mentioned might be introduced, and a trial on a small scale made 
perhaps in a few private gardens, where they could be tended, to see 
whether it would be advisable to cultivate on a larger scale.” 

Hon. C. H. Grant, M.L.C., said he thought the prices stated rather 
exaggerated. Baltic spars had arrived here, and were difficult to 
dispose of. He had known them almost given away, and did not think, 
with the writer, that there was a great demand for them. The spars 
greatly used by our builders were cut out of the bush. The growth of 
Baltic timber here would not be remunerative for that purpose, nor for 
timber. It would be a Jong time before forest trees would be advanced 
sufficiently for building purposes, therefore there was not much encour- 
agement for anyone to start on their own account. It might be well 
for the Government to try them as an experiment on the waste lands for 
the benefit of futurity. A better timber to plant would be the larch, 
which was more valuable in every respect, being useful for sleepers and 
other purposes, for which Baltic timber was far inferior. 
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Mr. R. M. JounsTON said he had been giving attention of late to the 
question of the importation of soft woods into this colony. Soft wood 
was so easily workable for some purposes, that no matter how excellent 
our own woods were, and we had some, particularly stringy bark, 
which was very good—yet some soft woods, such as the kauri pine of 
New Zealand and Baltic timber, were imported here to a large extent. 
It had occurred to him that there was a very large amount of waste lands 
in our upper plateaux that if experimented on would be found suitable 
for the growth of such timbers as we now obtained from Europe. These 
lands would be of no use for any other purpose. He would like to 
hear the opinions of Baron Von Miieller and Mr. Abbott as regarded 
the proper species likely to succeed in these upland situations, and 
moved that both be communicated with on the subject. It occurred 
to him that such a planting would ia the course of 15, 20, or 30 years be 
of great advantage to the colony, (Hear, hear.) 

Hon. N. J. Brown, M.H.A., supported the motion, and said he 
would especially hke the matter referred to Mr. Abbott, because from 
time to time trees were supplied for planting in various country places, 
and he noticed that the Pinus insignis was largely used for this pur- 
pose. But Pinus insignis was utterly useless as a timber tree, and if 
Baltic and other useful timber could be grown here it would be far 
better for Mr. Abbott to have a supp!y for distribution. (Hear, hear.) 

Mr. E. D. SwAn questiored whether the expense of planting the trees 
and carting the timber would not be against their introduction, and 
whether the cost would not be more than that of getting the timber 
from its native country. 

Mr. A. O. GREEN said the question attracted a good deal of attention 
40 or 50 years ago in England, where there were large tracts of healthy 
land with a hard pan underneath. This land was useless, but it was 
found to be reclaimable hy the planting of fir trees, which ian 30 years 
became remunerative. In 15 years they were thinned out and the 
spars sold. The timber we got here was cut from trees not more than 
lft. in diameter. Trees would grow to that extent in this climate 
within 15 or 20 years, and would probably be planted by many people 
round their homesteads and become very remunerative. The timber 
obtainable here was very good, but the soft timber, if good, was expen- 
sive, and the want of good soft timber was felt by every builder in the 
colony. Timber native to this colony would not, with tew exceptions— 
keep its form when planed. This was a disadvantage against our hard- 
woods. Something might be done here as was done with the waste 
lands in Denmark, where very large wastes had been brought under 
enltivation for the growth of fir trees, and this had also been done in 
England. Waste lands that would not keep a sheep, scarcely a kan- 
garoo, might be utilised for these purposes. (Applause.) 

Sir LAMBERT Dopson said we had one very good soft wood in this 
colony—Huon pine. But that was very rapidly dying out, and soon 
there would be none in the country. There was no doubt that if the 
button-grass plains could be made to grow Baltic timber, or anything 
else it would be turning into the useful what was now useless. At any - 
rate, if the experiment were made it would be a step towards the 
solving of the question, and it might bring out, in one way or another, 
the way how the proposal might be carried out hereafter. (Hear, 
hear.) 

The motion was carried unanimeusly. 

THE GEOLOGY OF THE LAKE ST. CLAIR DISTRICT. 

Mr. Grauam OFfricer, B.Sc., Melbourne University, contributed a 
paper on ‘“‘The Geology of the Lake St, Clair District, Tasmania.” 
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It was an attempt to give some account of the main geological features 
of the district, from observations made during a recent visit to the lake 
by a party, including Professor Spencer, of Melbourne University, the 
writer, and several others. The inclement weather prevented extensive 
bservations ; therefore the present account purported to be nothing 
more than a geological sketch. Lake St. Clair is situated on the great 
central greenstone plateau of Tasmania, near the western boundary of 
the plateau, and a little to the north of the central part, ics northern 
shore being cut by the parallel 42deg. S. lat. The elevation of the 
Queen of Tasmania lakes is about 2,400ft. above sea level, and it lies in 
a long, deep, narrow valley, bounded on the east by the Traveller 
Range, and its off-shoots Mount Ida and the Rugged Mountains 
between it and the Ducane Range; and on the west by Mounts 
Olympus, Byron, and Manfred. The lake is 11 miles long, and its 
greatest breadth about two miles, with a recorded depth of water of 
590{t. At the north end the valley extends to the foot of the Ducane 
Ranges, some 10 miles beyond this extremity of the lake. The southern 
shore shelves up to a succession of low greenstone ledges and button- 
grass flats. The shores of the lake are remarkably regular, and at the 
southern end occur the only indents of importance —Cynthia Bay on 
the west and the Lake Basin on the east. The latter is almost land- 
locked. From it the Derwent starts on its way to the south. The lake 
is fed by aumerous streams and torrents, the principal ones being the 
Narcissus (Hamilton), on the aorth, flowing from the Ducane Moun- 
tains ; on the east a stream from Lake Laura, and another from the 
mountains behind Mount Ida; while Cynthia Bay receives the Cuvier. 
The latter river rises from Lake Petrarch, a small sheet of water just 
under Olympus on the opposite side from Lake St. Clair, and about 
560ft. above it. The Cuvier flows down a broad, undulating valley, 
known as the Vale of Cuvier. This valley runsin a S.E. and N.W. 
direction, and is bounded on one side by the Olympus Range, and on 
the other by Mount Hagley. The most important point at present in 
the geology of this district is the relation of the greenstone to the car- 
boniferous rocks. It may be said that Mount Olympus affords the 
key to the geology of the district. There seems to be no reasen to doubt 
that the sedimentary beds extend right along tothe N.W. extremity of 
the mountain, occupying the same position relative to the greenstone at 
this side that they do on the other. This is indicated by the numerous 
and often very large blocks of sandstone and conglomerate that occur 
mingled with masses of greenstone towards the upper end of the Cuvier 
Valley. The summit of Mount Olympus is much-like that of Mount 
Wellington. A noticeable feature was the presence of several large 
fissures, but as to their origin he did not care to speak definitely. 
Perhaps they were due to dislocations, perhaps to the undermining 
action of water in wearing away the underlying rock. The appearances 
seemed to him to point clearly to the greenstone beiny of later date than 
in the sandstone. No sign was seen of the older palzozoic rocks repre- 
sented in Mr. Johnston’s map as occurring in the Cuvier Valley. The 
origin of the lakes of the great central plateau, continued the writer in 
summing up, is a question which affords ample scope to any geologist 
who will undertake their investigation. Lake St. Clair was first sup- 
posed to be a crater lake, but of this there is no evidence. As Tasmania 
is undergoing a movement of upheaval the rivers must, geologically 
speaking, be rapidly lowering their channels. The course of the Derwent 
affords ample evidence of this. And thus the level of the Lake St. Clair 
waters must be gradually being reduced. From the top of Mount 
Olympus we counted about 30 lakes and tarns on the opposite plateau, 
occupying undoubted rock basins in the greenstone. We did not find 
the slightest trace of glaciation. I am much inclined to the opinion 
that most of the basins of the Traveller Plateau lakes will be found to 
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be sati:factorily explained by the ordinary process of subaerial 
weathering and denudation. We found no fossils im s¢tu in the sand- 
stone of this region, but on the beach about the boathouse pieces of 
silicified wood are not uncommon. Colonel Legge gives a very clear and 
accurate description of this region, and his paper was of much assistance. 

NOTES ON THE GEOLOGY OF LAKE ST. CLAIR AND ITS NEIGHBOURHOOD... 

Mr. R. M. Jounston, F.L.S., read an elaborate paper under this 
title ‘‘together with a brief review of the probable origin of our 
numerous lakes and tarns.” He dealt especially with the previous 
paper, and said it would have been better if Mr. Officer had given new 
work rather than what had already been better contributed 33 years. 
previously by Mr. Gould, Apart from the unrivalled beauty of the 
scenery, there was nothing peculiar in the geological features of Lake 
St. Clair and its immediate neighbourhood which was not common to, 
and far more perfectly represented by, nearly all the elevated greenstone. 
mountains and plateaux, forming the most familiar physiographic 
features of the greater part of Tasmanian landscape. From long 
observations he had arrived at the conclusion that our larger lakes om 
the higher levels of greenstone plateaux, such as Lakes St. Clair, Sorell, 
Echo, Arthur, and the Great Lake, together with innumerable lakelets 
and lagoons, had been mainly determined by the original irregularities 
of surface, produced yartly by the anastomoses of successive flows of 
greenstones during their eruption, and partly by the unequal contrac- 
tion due to the lack of homogenity of the cooling surfaces of the more 
massive horizontai flows of greenstone magnia so characteristic on the 
mountain plateaux of Tasmania, and which cover continuously, or in 
an anastomosing network of ranges, so large a portion of the superficial 
area of eastern Tasmania. This conclusion had again and again been 
forced upon his mind by the closer study of our upland lake systems, 
as it seemed to account satisfactorily for all the known facts, and, 
moreover, it was in harmony with the views of leading physicists when 
contemplating the causes which produced the initial and universal irre- 
gularities of surface on our globe, and which in their turn determined 
the limits of land and sea, 

NOTES ON SOME NEW AND RARE FISH. ~ 

Mr. A. Morton deseribed a new fish, found at Bruny Island. Dr. 
Ramsay, Curator of the Australian Museum, considered the Bruny 
Island specimen very similar to Centrina salviani. Mr. Ogilvy, however, 
after a special examination, came to the conclusion that the Tasmanian 
specimen might fairly be differentiated from the Mediterranean and 
Eastern Atlantic C. salviant. Mr. Morton, therefore, proposed to call the 
local specimen C. bruniensis. 

Mr. Morton also drew attention to six rare fish that had been re- 
cently caught off Tasman Island, in 70 fathoms, by some fishermen, 
while fishing for trumpeter. On examination they proved to be 
Euremetopos johnstonii, the type specimen he (Mr. Morton) had 
described in 1887. 

MISCELLANEOUS. 

The SECRETARY laid on the table the fourth volume of the ‘‘ Journal 
of the Australasian Association for the Advancement of Science,” and 
said that as editor of the journal he considered it his duty to ask for 
the thanks of the Society to Messrs. Strutt, Grahame, and Hogg, of the 
Government Printing Office, and the department generally, for the 
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valuable assistance they had rendered in its production. The volume 
was greater than the three preceding ones, and contained a great 
number of valuable papers. 

Mr. JAMES BARNARD seconded the vote of thanks, which was carried. 

The Secretary laid on the table ‘‘ The Proceedings of the Royal 
Society of Tasmania for 1892,” and a volume lert by Messrs. Walch 
and Sons on ‘* The Great Barrier Reef,’ by Mr. Saville Kent. 

Votes of thanks were accorded the contributors of papers and donors 
to the Society, and the meeting terminated. 
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AUGUST, 1893. 

There was a large attendance of the Fellows of the Royal Society on 
August 15th, and many ladies were also present, to welcome the new 
President, His Excellency Viscount Gormanston, K.O.M.G., on the 
occasion of his taking the chair for the first time at one of the monthly 
evening meetings. The President, who was accompanied by his Private 
Secretary (Mr. J. F. Alexander Rawlinson), was received by the Council, 
and on taking his seat, 

Mr. James BARNARD said :—‘‘ Your Excellency,—I have the pleasing 
duty as senior Vice-President, on behalf of the Council and Fellows 
of the Royal Society of Tasmania, to present an address of con- 
gratulation te Your Excellency upon receiving the appointment of 
Governor of Tasmania as Her majesty’s representative. And I have 
also to tender a hearty welcome to Your Excellency upon your presence 
here this evening, and upon your assuming the chair of the Royal 
Society as its official president. From your Excellency’s wide experience, 
gathered in various spheres of official life in the service of the Crown, 
the hope is entertained that, after the example of many of your dis- 
tinguished predecessors, your Excellency may be inclined to commu- 
nicate to the Society, at its monthly evening meetings, the fruits of 
your observation and remarks in other and aifferent climes as to be 
eventually embodied in the printed transactions of the Royal Seciety.” 
(Applause. ) 

The Secretary (Mr. A. Morton) read the address :— 

To His Excellency the Right Honourable VISCOUNT GORMANSTON, Knight 
Commander of the Most Distinguished Order of Saint Michael and Saint 
George, Governor and Commander-in-Chief in and over the colony of Tas- 
mania and its dependencies. May it please Your Excellency,—We, the 
Council and Fellows of the Royal Society of Tasmania, desire to offer our 
loyal congratulations to Your Excellency on assuming the Government of 
Tasmania as representative of Her Most Gracious Majesty. In 1844 Her 
Majesty signified her consent to become patron of the Society ; and by one 
of its fundamental rules and constitution, the Governor for the time being 
is the President. We believe that it will interest Your Excellency to learn 
that the Royal Society of Tasmania, founded by eminent pioneers of scientific 
research, was the first to be enrolled under royal patronage; thatit has 
passed its jubilee; and that its printed transactions comprise numerous 
volumes of valuable scientific information. Many of Your Excellency’s pre- 
decessors have taken a warm personal interest in this Society, as shown by 
their presence at its sessional meetings, and by their contributing to its 
transactions, and we cherish the hope that it will prove agreeable to Your 
Excellency to take an active interest in the proceedings of the Society. We 
trust that health and happiness to yourself, Lady Gormanston, and family 
will attend the whole period of your administration of the government of 
this colony. Weremain Your Excellency’s very obedient servants—(Signed) 
‘James Barnard, Vice-president ; W. lL. Dobson, Vice-president ; J. W. 
Agnew, Vice-president ; T. Stephens, Vice-president. A. G. Webster, C. 
T. Belstead, R. M. Johnston, Russell Young, C. H. Grant, Nicholas J. 
Brown, J. B. Walker, W. V. Legge, members of the Council. Alexander 
Morton, Secretary. Hobart, August 15, 1893. 

The PRESIDENT said: Mr, Barnard, ladies, and gentlemen—I thank 
you most sincerely for the very cordial welcome you have given me 
here as representative of Her Majesty and as Governor of this 
colony. I have heard, previous to arriving in this colony, a great 
deal of the transactions of the Royal Society of Tasmania, and of the 
great good that has been conferred on the colony by it from my prede- 
cessor and friend, Sir Robert Hamilton—(applause)—your late President, 
I feel highly honoured by being permitted to occupy the presidential 
chair of the Royal Society of Tasmania which, as your Vice-president 
has just told me, devolves on the Governor of this colony, And I can 
assure you that during my tenure of that office I will do all in my power 
to promote the interests of the Royal Society, feeling sure that by so 
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doing I shall be promoting the best interests of this country and the 
happiness of its inhabitants. (Applause.) I have only further to say 
that I feel deeply thankful for your kind reference to Lady Garmanston, 
and I regret that she is not present here, and to myself and family. 
(Applause. ) 

CORRESPONDENCE. 

Apologies for absence were received from the following members of 
the Council :—Hon. N. J. Brown, M.H.A.; Colonel W. V. Legge, B.A.; 
and Mr. J. B. Walker. 

PROPOSED CONIFER PLANTATIONS, 

The following notes were read on the proposed planting of coniferz 
in Tasmania :— 

By Baron Ferp. Von MUELLER, F.R.S., K.C.M.G.:—‘* With much 
pleasure, dear Mr. Morton, I respond to the request of the Royal Society 
of Tasmania, as moved by your distinguished Fellow, Mr. R. M. 
Johnston, and supported by the Hon. N. J. Brown, that I should, along 
with our able friend, Mr. Abbott, give my opinion on the advisability of 
growing the Pinus silvestris on a commercial and industrial scale in Tas- 
mauia, Your island is undoubtedly particularly well fitted on account 
of its generally cool climate for the rearing of this pine, as compared to 
most other regions of Australia. Moreover, in your lowlands the growth 
will be of more celerity than in Britain, and the same remark applies, 
of course, to the larch and other trees mentioned at the F oyal Society’s 
last meeting. But, as besides the red deal, also the timber of the European 
white deal (from Pinus pirla) is much imported here, that species, as 
well as the leading lumber pines of North America, woula deserve 
attention for forestral purposes in Tasmania also, thus particularly 
Pinus strobus, P. douglasii, P. lamber tiana; nor should the vast 
timber pines of the Himalayas be lost sight of, such for instance as the 
Pinus deodara and P. excelsa. Several other species of prominent 
timber value are mentioned in my work on ‘ Select plants for industrial 
culture and naturalisation, with notes as to their respective properties,’ 
Pinus insignis has never been recommended by me for any value for its 
wood,/but in wild climes is unsurpassed for its quickness of growth, 
it towering now in Melbourne already over high buildings, after I 
reared this splendid pine first of all in Australia for extensive distribu- 
tion already in the fiftieth year of this century, its importance for 
shelter and sanitary purposes having since then also been recognised. 
When pine plantations are to be formed for future profitable timber 
fields, several considerations press on attention at the outset. 1. To 
adopt precautionary arrangements for the safety of the trees against 
bush fires, therefore localities not too dry but intersected also by water- 
courses. 2. To choose only land which by inaccessibility or sterility 
cannot become readily arable. 3. To have the means of removing the 
timber finally at easy carriage, which may he partly by floating the 
wood down streams. In a discourse which I delivered 25 years ago on 
‘Forest culture in relation to industrial pursuits’ (of which I send you 
already a Californian reprint), I have alluded to many other subjects 
concerning intended tree plantations for timber, so that I here now 
perhaps only need add the suggestions, that official applications be made 
to the Governments of Canada and British India for adequate supplies 
of pine seeds of the requisite kinds. The extreme scantiness of coni- 
feraceans in the native vegetation of Australia renders also the New 
Zealand kauri all the more eligible from their respective territories.” 

By Mr. F. Apzotrt :—“‘I entertain no doubt but that favourable sites 
exist in the colony suitable for the extended cultivation or growth of the 
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various species of coniferze, which for the most part furaish the deals of 
commerce, and that eventually great benefit would: accrue to the colony 
from the undertaking. But before entering upon a work of this descrip- 
tion it would be essentially necessary that some proper organisation 
should be formed for the purpose of carrying successfully the work in 
hand. To be of any commercial value large tracts of land would have 
to be operated upon, which would entail proper forest conservancy, not 
alone for the selection of the most suitable species for the various soils 
and districts, but also for the due protection of the plants in their early 
stages from fire, browsing of animals, and other dangers, and later on 
provision would have to be made for systematic thinning of the species 
and general arrangement. In all forest culture the benefits to be derived 
are indefinitely deferred, and on this account private individuals seldom 
enter on the work to any extent, and it theretore becomes essential that 
the initiatory steps should be by the Government as a national under- 
taking. As a rule the larger kind of conifer, grown for timber pur- 
poses, do not thrive on the lowlands, but always remain stunted and of 
little commercial value, but at an elevation of about 1,000ft. the growth 
would be much more satisfactory, and good results would be obtained. 
Pinus silvestris would probably require a higher altitude, as it is always 
of stunted growth on the lowlands or plains. The larch also would 
thrive at a higher altitude, as frequently on the plains it dies out during 
drought. The Soltara, Dammaris australis, would require a moist 
situation for successful culture ; it is generally stunted in growth when 
fully exposed on the lowlands. In the event of any effort being made 
tozstart the forest culture of soft-woeded trees, the following should be 
given a trial, as they are all valuable, and for the most part of ‘large 
growth, and would be likely to give yood results on suitable soils. 
Abies excelsa, the Norway spruce, white deal or Baltic fir of commerce, 
good, lofty, of fast growth and hardy. Abies menziesii, good timber 
tree. Abies douglasii, the red fir, a good large tree producing good 
spars. Sequoia sempervirens, the redwood, large, of quick growth, suit: 
able for wet ground. Pinus strobus, the white pine, said to be of quicker 
growth than the larch, good. Pinus resinoser, Canada, red pine, said to 
be one of the best timbers. Pinus silvestris, the Scotch pine, alse 
Russian and Baltic pine, good on suitable soils. Pinus austiaca, good 
for moist ground. The following should also find a place im forest 
culture, being of good commercial value :—The black walnut, Juglans 
nigia, good for cabinet work. ‘The American hickory, the ash, and 
elm, for coachbuilders’ work, and also the white poplar, and Cork oak. 
Pinus insignis appears generally to be held in bad repute by many, but, 
according to the report of the Woods aud Forests Conservancy of South 
Australia for 1891, this tree has been unfairly condemned. Trees of 10 
years’ growth, grown on poor sandy soil, were cut up, and various 
articles manufactured from the timber—tables, ladders, and fences—all 
of which have been thoroughly tested, and compare advantageously with 
articles manufactured from imported deals. ‘The timber takes a good 
polish, and requires less dressing with the plane than other deals, and is 
very tough and not liable to split on exposure. The difficulty of splitting 
this timber is said to be the reason why it has been unfairly condemned. 
As ‘Pinus insignis is one of our fastest growing trees—not over-particular 
as to soil and situation, and becomes of commercial value in less time 
than any other species, I would consider it indispensable for extended 
planting where a quick return would be a consideration.” 

By Mr. A. HaRuey :—‘‘ [ quite agree with Mr. Grant 7¢ introduction 
of larch, but not to the exclusion of the other trees mentioned. Scotch 
fir might also be included ; it makes splendid boat-boards, and I have it 
from reliable authority that larch trees 16 years after being planted out 
have been cut into:staves for herring barrels. ‘The bark-of the larch ‘is 
also used for'tanning purposes. ‘The price was not exaggerated,” 
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Colonel LeccE contributed some appropriate and suggestive remarks 
onthe subject. 

By Mr. A. O. GREEN, who, in some valuable remarks on ‘* Useful 
conifer for Tasmanian planting,” said we had in this colony four very 
useful and valuable varieties of indigenous pine timber trees :—Sacry- 
dium franklinit, Huon pine, a timber of the first rank for all purposes, 
either wet or dry; habitat, moist alluvial flats. Arthrotaxi cuprusoides, 
King William pine, a magnificent wood for panelling and all joiners’ 
work ; found from the Don to Port Davey onridges. Srenela ventinati, 
Oyster Bay pine, a very strong, durable wood, suitable for masts, tele- 
graph poles, and framing; found on the East Coast on poor gravelly 
soils. Phyllocladus rhomboidalis, celery-top pine, another very strong 
wood remarkable for the small amount of its shrinkage, fit for floor 
boards and framing of all kinds, With the exception of the Huon pine, 
all these timbers might be said to be unknown in the workshops of the 
island, although of the very best quality for their several purposes. All 
come readily from seed, or might be transplanted when young, and 
would flourish upon most soils if not holding stagnant water. ‘Thus a 
very useful work might be done in systematically planting our own 
very valuable indigenous trees in more accessible localities than those in 
which they were now found, and in preserving the natural thickets of 
young trees from destruction by fire or by the trampling of cattle. 
Besides these, however, it would be most advantageous to the colonv 
to grow other classes of coniferze, the timbers of which now had to be 
imported. The most useful were :—Pinus silvestris, Scotch fir; Pinus 
laricio, Corsican pine; Larix europwa, the larch; Pinus cembra; 
Pinus pinaster, the cluster pine. These would all grow upon any soil 
except pure clay. Mr. Green concluded an exceptionally able paper by 
urging the desirability of securing the co-operation of the various 
Government departments in the planting of conifere. 

A lengthy discussion followed, in which Hon. C. H. Grant, M.L.C.; 
Messrs. Russell Young, A. Mault, R. M. Johnston, and Fincham took 
part. 

The PRESIDENT said that when he undertook the presidential chair 
he did not expect to have to ofteu open his lips in such a learned and 
scientific Society, for he saw from some of its transactions that they dealt 
with astronomy, and he honestly confessed that he knew very little about 
such things. (Laughter.) But by a curious coincidence the subject 
the Society was now considering was one that he had taken for many 
years the greatest pleasure and delight in during all his travels, and 
they had been pretty extensive. (Applause.) In Japan they looked 
upon him as a kind of harmless lunatic because he always went about 
with a tape, and whenever he came to a big tree wanted to measure it. 
(Laughter.) He gave the Society a lengthy description of personal 
experience and cbservation in conifer growing. In summarising his 
views he said it appeared to him that while considering the propriety 
of introducing new trees, it would be a greater advantage to the colony 
to preserve its own timber, and the attention of ail parties should be to 
propagate the excellent timber the colony now possessed and increase its 
productiveness. (Applause.) 

WOLFRAM AND NICKEL, 

Mr. Adolphus Oppenheimer communicated some notes on the minerals 
wolfram and nickel, and in his remarks said: A great revolution in the 
demand, supply and value of nickel was wrought by the discovery of 
nickeliferous ores in New Caledonia. The price came down to 4s. per 
lb. and even less, but many other uses were found for it. The New 
Caledonian ores average froin 8 to 12 per cent., much keing lower. A 
further revolution took place by the discovery of an enormous deposit 
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at Sudbury, Ontario, Canada, and the price now stands at 1s. 9d. per lb. 
But very large quantities of nickel are now required to make the nickel 
steel used for armour plates in war ships, and for other war material.” 
With regard to the Tasmanian nickel, found near the Heazlewocd River, 
Mr. Oppenheimer said :—‘‘ A bulk sample, which has been assayed for 
me by Mr. Frederick Danvers-Power, of Melbourne, gave the astonish- 
ingly rich result of 35°1 per cent, of nickel. The nickeliferous belt 
appears to have a north to south strike, and can be traced for a distance 
of about two miles ; the width of the belt, so faras can be seen, is from 
600it. to 1,000ft. wide. The mount is of serpentine rock formation, 
about 700ft. high, and on the northward side of the Heazlewood River. 
It is surprising to me that, although this deposit of nickel ore has been 
known to exist for some years past, nobody before me ever recognised 
its value. Indeed, I am informed that some of the local geologists 
mistook the sulphide of nickel for mispickel, which it somewhat 
resembles in appearance, and one so-called authority went so far as to 
assure me that the very best nickel ore that cculd be found at Heazlewood 
did not contain more than 7 per cent. of nickel. That the nickel con- 
tents in the ore by far exceed the 7 per cent. so much mentioned to 
me as ‘the very best,’ is proved beyond doubt by the bulk assay, which 
gave the astonishing result of a little over 35 per cent. of nickel! I 
believe when this mine is opened up large ore bodies averaging 20 per 
cent. of nickel will be obtained, and it is certain that this mine will 
prove in the near future to be of immense value. AsI believe I have 
been the first to recognise the value of the ore and of the deposit, and 
also intend to work it and be the first exporter of nickel ore from 
Tasmania, [ think that I have not overstepped the bounds of vanity, if 
such there be, in naming the mount on which it is found, ‘ Mount 
Oppenheimer,’ after my wife.” 

Hon. P. O. Fysu, M.L.C., proposed a vote of thanks to the President 
for taking the chair. 

The PRESIDENT, in acknowledging the compliment, said it would 
always be a pleasurable duty to preside over the Societys meetings. 
At the same time they were not to expect him to speak on all occasions. 
He made it a rule never to speak on subjects he knew nothing about, 
and they would find that he could maintain a dignified silence. (Laughter 
and applause.) 

A vote of thanks to the authors of the various papers concluded the 
proceedings. 
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SEPTEMBER, 1893. 

There was a large attendance of Fellows and ladies at the meeting 
of the Royal Society on Tuesday, 12th September. The following 
telegram was read from Lord Gormanston’s Private Secretary :— 
‘*Governor regrets that he cannot preside at meeting to-night.” Sir 
Lambert Dobson was therefore votea to the chair. 

Sir R. G. C, Hamilton, K.C.B., LU.D., a distinguished patron and 
promoter of the objects of the Society, was elected an honorary member. 
Mr. Robert Kidston, F.R.S.E., F.G.S., of Edinburgh, was elected a 
corresponding member. Messrs. W. A. Harvey, M.R.C.S.E., and J. 
N. Propsting were elected Feliows. 

NOTES ON MOUNT LYELL. 

** Notes on the Mount Lyeli mine.” By E. D. Peters, jun., M.E., M.D. 

Some remarks on the paper were made by Messrs. R. M. Johnston, 
W.F. Ward, A, O. Green, C. H. Grant, T. Stephens, and the Chairman, 
All agreed that the paper was able, highly interesting, and very 
valuable. Mr. Johnston found a difficulty in reconciling Dr. Peters’ 
statement that the mineral deposits at Mount Lyell were effected by small 
streams when he did not allow that pyrites were soluble. Mr. Grant 
urged that the commercial value of Mount Lyell should not be over- 
rated, and pointed to its comparative unfavourable position for economic 
working. 

The SECRETARY (Mr. A, Morton) drew attention to some specimens 
of ore from Mount Lyell, and read the following result of three days’ 
work at the mine on August 28, 29, and 30, the information having 
been forwarded to the ‘'reasurer (Hon. John Henry), whose Parlia- 
mentary duties prevented his presence :—‘‘ Raised 21 tons 3cwt. ore; 
assayed 1,4320z. silver and 24 per cent. copper, equal to 32,2880z. 
silver and 4 tons copper in the 21 tons 3cwt. of ore; worth roundly 
£4,000 for three days’ work. ‘The rich vein is now 6ft, thick.” 

TAXATION AND COST OF LIVING IN TASMANIA, 

Mr. R. M. JoHNston read an elaborate inquiry as to the varying 
proportions of food and other articles embodied in ‘‘ Cost of Living,” 
in relation to average income; together with observations relating to 
the proportion which taxes on food and other articles bear in relation to 
the total taxation of various countries. He said that the cost of living 
in every country was almost as variable as the widely varying fortunes 
of classes and individuals. It varied with the average wealth and 
standard of living of countries as well as of individuals. Mulhall 
estimated the average income per head of 18 great countries at £20 8s, 
per inhabitant. The average absolute cost of living in Tasmania he 
estimated at £11 10s. 7d. per head, or 32°14 per cent. above the average. 
As a doubt had been expressed recently by a very accomplished thinker 
whether sugar and tea contributed less to local taxation than clothing, 
a careful re-examination of the matter had been made, with the result of 
confirming unmistakably, so far as Tasmania was concerned, that not 
only was the amount of taxation per head in Tasmania less for tea and 
sugar than for clothing by 21°98 per cent. on an average of three years, 
but that also the total cost of tea and sugar, including taxes (cost of 
living} on the average only amounted to £1 13s. 7d, per head, or 3'53 per 
cent. of average income per head; while clothing, as an important and 
more necessary element in the ‘‘ cost of living,” averaged about £6 19s. 
10d. per head in Tasmania, or 14°72 per cent. of average income per 
head, viz., it exceeded the total cost of tea and sugar together by £5 6s. 
3d,, or fully four times the amount, The question was thus narrowed 
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down to a small issue, viz., whether it: would be more easy, for the 
poorer classes, to impose an additional tax of 6s. per head on clothing, 
raising it to 14s. per head. or to impose an additional tax of 3s. 1ld. on 
tea and sugar, raising the existing tax to 10s. 2d. per head? It was 
clear, if no other qualification could be established, that the ad valorem 
tax in its effect on clothing would take about 2s. ld. per head more 
from the poorer classes than the alternative tax upon tea and sugar. 
The paper was accompanied by a series of tables, illustrated by a 
diagram, and concluded with a hope that the facts set out might be of 
service to all practical economists and statesmen who might have to 
deal with matters affecting ‘‘the cost of living” of the people of this 
colony. He allotted Tasmanian expenditure based on the mean of 
three years, as follows :—Sugar and tea, £242,308; other food, £1,421,523; 
total food, £1,663,831; clothing, £1,009,064; rent, houses, £665,241 ; 
drink, £544,219; tobacco, cigars, £72,158; sundries and residue, 
£2,885,555. Total expenditure, £6,840,068. 

MISCELLANEOUS. 

¢* Mr. T. STEPHENS’ paper, giving additional information respecting 
coniferze planting in Tasmania, was postponed, but Mr. Stephens pro- 
duced specimens of the celery-top pine, also two other specimens to 
demonstrate the difference between the King William pine and the red 
pine. 

Mr, A. U. GREEN also produced a specimen of the celery-top pine, . 
as. well as others of local hardwoods sunk for years in the railway 
bridge at Bridgewater, to prove their durability. 

Votes of thanks to the contributors of papers terminated the pro- 
ceedings, 

October meeting was not held. 
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NOVEMBER, 1893. 
The monthly meeting of the Royal Society was held on Tuesday» 

November 14. An apology for absence, caused by a previous engage 
ment, was read from His Excellency Lord Gormanston. Sir Lambert 
Dobson was voted to the chair. 

CONIFER PLANTING. 

‘Further notes on conifers planting in Tasmania, by Mr. T. Stephens, 
M.A., F.G.S.” The paper dealt historically with previous attempts 
that had been made, in some cases with great, and in others with 
moderate, success, to plant conifers in the colony. As the result of some 
planting experiments by the late Mr. Joseph Archer at Panshanger, in 
1821, four firs grown from seed now remained, the largest being 11ft. 
2in. in girth, and the others 10ft. 7in., 9ft. 10in., and 9ft, 4in., with 
heights of from 7Oft. to 80ft. Four other old fir trees from the first 
sowing were cut down 30 years since, and the boards ina room floored 
with them were as sound as the day when they were put down. The 
Pinus insignis was the most rapid growing tree. One planted about 25 
years was 13ft. in girth and another l0ft. The largest was in sandy 
loam, and the other in gravelly soil. Amongst those who did much to 
encourage the planting of foreign trees in the early days were the late 
Mr, James Denton Toosey, Mr. William Gibson, of Scone, the late 
Mr. George Meredith, and particulars were given of many of the trees 
they planted. Mr. Stephens feared that the industry was one to be 
left to private enterprise, for it would be idle at present to ask the 
Government to renew the attempt to establish a department of forestry. 
Something might, however, be done to protect the more valuable 
indigenous trees from premature destruction, and encouragement might 
be given to the cultivation of useful timber trees by leasing suitable 
tracts of the waste lands of the Crown at a peppercorn rent, on the sole 
condition that they should be occupied and used only for that special 
purpose. 

Mr. STEPHENS explained that the information was collected hurriedly 
for use when the subject first came before the Society some months ago. 
With more time no doubt it could be greatly supplemented. 

Hon, ©. H, Grant, M.L.C., and Mr. O. E. GREEN made some 
remarks on the question dealt with. 

NORFOLK ISLAND. 

Mr. J.B. Watker read some “Further Notes on Norfolk Island,” 
sketching the history of the failure and abandonment of the island as a 
penal settlement, and the transportation of the inhabitants to Tasmania, 

Mr. STEPHENS said that the Society was again indebted to Mr. 
Walker for adding another chapter to the history of Tasmania, and he 
had no doubt that in time to come it would be embodied in some 
ot work other than the proceedings of the Royal Society. (Hear, 
ear.) 

BOTANICAL NOTES. 

Mr. L. Ropway contributed a paper dealing technically with one or 
two plants previously brought before the notice of the Society, but 
chiefly with plants new to science and Tasmania, with details and 
descriptions, and going on to allude to some changes in the nomen- 
clature of some of our common plants. 
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MISCELLANEOUS. 

The SECRETARY (Mr. A. Morton) drew attention to the large and 
valuable collection of mammals and birds reczived from the Royal 
Museum at Florence, and mentioned that Professor Giglioli, who sent 
them, had some 30 years ago written a book on the Tasmanians, and 
although he now had but one copy he was determined to procure 
another and present it to the Royal Society. (Applause.) 

On the motion of the Hon. C. H. GRANT, a unanimous vote of thanks 
was passed to Professor Giglioli. 

Sir LAMBERT DoBson proposed a similar compliment to the contri- 
butors of papers 



A CATALOGUE OF THE MINERALS KNOWN TO 
OCCUR IN TASMANIA, WITH NOTES ON THEIR 
DISTRIBUTION. 

By W. F. Prerrerp. 

Tue following Catalogue of the Minerals known to occur and 
recorded from this Island is mainly prepared from specimens 
contained in my own collection, and in the majority of instances I 
have verified the identifications by careful qualitative analysis. 
It cannot claim any originality of research, or even accuracy of 
detail, but as the material has been so rapidly accumulating during 
the past few years I have thought it well to place on record the 
result of my personal observation and collecting, which, with 
information gleaned from authentic sources, may, I trust, at least 
pave the way for a more elaborate compilation by a more capable 
authority. I have purposely curtailed my remarks on the various 
species so as to make them as concise as possible, and to reduce 
the bulk of the matter, As an amateur I think I may fairly 
claim the indulgence of the professional or other critics, for I feel 
sure that my task has been very inadequately performed in pro- 
portion to the importance of the subject—one not only fraught with 
a leep scientific interest on account of the multitude of questions 
arising from the occurrence and deposition of the minerals them- 
selves, but also from the great economic results of our growing 
mining industry. My object has been more to give some inform- 
ation on this subject to the general student of nature,—to point out 
the large and varied field of observation open to him,—than to 
instruct the more advanced mineralogist. 

Our minerals present a somewhat remarkable and interesting 
admixture of species, many of which are usually looked upon by 
mineralogists as restricted to certain well known and recorded 
localities, such as Crocoisite and Vauquelinite, which have until 
recently been considered as almost peculiar to the mining districts 
of Siberia; two of our comparatively common forms—Zaratite 
and Huastolite—have scarcely been recorded outside their original 
localities in North America, while Matlockite and Leadhillite 
are well known British minerals, and Pleonaste and Zircon are 
abundant in Ceylon. This association of species would appear 
to some extent to confirm the existence of areas of great economic 
value containing the same metallic and other minerals that are 
characteristic of the older and better known mining countries. A 
comparison of the number of mineral species herein enumerated, 
with the catalogues that have been compiled of those known to 
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occur in the various Australasian colonies, may be of some interest, 
as illustrating in a forcible degree the mineral wealth of this 
island, notwithstanding its restricted area and the paucity of 
investigators in this special department of science. 

It will be found that in New South Wales about 185 species 
have been discovered (Liversidge, “ Minerals of New South 
Wales,” and “ Report of the Second Meeting of the Australasian 
Association for the Advancement of Science, 1890”); South 
Australia about 100 (“ Report of the Second Meeting of the 
Australasian Association for the Advancement of Science, 1890’) ; 
Queensland about 101 (loc. cit.); and New Zealand about 172 
(loc. cit.) 

The Report of the Association is not as yet completed, as it 
does not contain a census of those known to occur in either 
Victoria or Western Australia: the former may reasonably be 
expected to enumerate about 100 species. From a somewhat 
careful examination of the various catalogues that have been 
published, it may be fairly concluded that this island contains as 
many mineral forms as have been discovered throughout the whole 
of the mainland of Australia. Of the minerals that have been 
discovered here about 40 kinds have not been recorded as occurring 
in Australia. It will be found that the catalogue not only includes 
a large majority of the world’s economic minerals, such as 
representatives of the Gold, Silver, [ron, Nickel, Cobalt, Wolfram, 
Bismuth, Titanium, Lead, Copper, and Platinoid groups, but also 
many species of considerable scientific interest, one or two of 
which are apparently new chemical compounds. So far no 
members of the Selenium, Tellurium, or Uranium groups have 
been discovered, but there is apparently no reason why they should 
not exist ; their discovery may therefore be reasonably expected 
as the work of the prospector progresses. 

I have to thank my esteemed friends Messrs. James Smith and 
W. R. Bell—both well known names in mineral discovery—for 
much kindly help and valuable information regarding the 
occurrence of many of the minerals here enumerated, and to Mr. 
A. Morton I am under great obligation for assistance in many 
ways. 

1. APATITE (Phosphate of Calcium). 

Occurs of a clear greenish colour with dull lustre in limited 
quantity in lode gangue. Hampshire Hill Silver Mine; Mt. 
Bischoff; Maria Island. 

2. ARFVEDSONITE. 

‘“‘ A highly ferruginous variety of Amphibole or Black Horn- 
blende,” contains one per cent. of copper. ‘The copper which 
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it contains exists in part or all as oxychloride coating the crystals.” 
(G. Foord.) | 

Swan Island, Bass Straits. (Gould, Pro. Royal Soc. Tas., 1871.) 

3. ALLOPHANE (Hydrated Silicate of Aluminum). 

The examples are of interesting colouration, which is yellow to 
brown in water, but blue when exposed. It is somewhat opaque. 
Occurs in serpentine as a narrow vein from a few inches to above 
one foot in width. 

Harman’s Rivulet, under the Parson’s Hood (W. R. Bell); 
near Derby, as a band of a pale waxy-yellow colour. 

4, ALIPITE (a Silicate containing Nickel Oxide). 

Of extremely rare occurrence in small amorphous masses at 
the Heazlewood Silver-Lead Mine. In colour it is a pale apple- 
eveen with a dull lustre. It has also been obtained at the Bell’s 
Reward and Godkin mines in limited quantity. 

5. ACTINOLITE (a green-coloured fibrous variety of Horn- 
blende). 

The radiating variety occurs a few miles south of the Hamp- 
shire Hills, up the Emu River. It is found associated with an 
iron garnet, amethystine quartz, and fibrous radiating iron, which 
is probably limonite. At the Heazlewood it is plentiful in spread- 
ing and radiating acicular bunches of considerable size and greenish 
colouration. Obtained in large masses on the River Forth, about 
three miles from Mt. Claude. Onthe Whyte River, near the base 
of the Meredith Range, this mineral occurs of a dark asparagus- 
green colour—much resembling the variety termed Calamite— 
containing minute bunches of Asbestos and particles of Mountain- 
cork, the whole closely intermixed with bands of a yellowish-brown 
garnet rock which often contains Molybdenite. The Mountain- 
cork is of a spongy and closely interlaced structure, pale brown 
to brownish-green in colour, and is often much stained with iron 
oxide. 

6. ARSENOPYRITE (Mispichel). 
Widely distributed, occurring chiefly in lodes in crystalline rocks 

with various other forms of pyrites. It is very abundant through- 
out the north-eastern portion of the island, and occasionally 
contains a small quantity of silver. In the vicinity of the 
Scamander River it commonly occurs, sometimes in large masses. 
At Mt. Sorell, on the West Coast, it is abundant in the form of 
minute but extremely well-formed free crystals in river drift, the 
crystals showing many beautiful modifications and mackles; at 
Waterhouse it has been mixed in dense compact masses contain- 
ing gold in a quartz matrix; at Mt. Ramsay it occurs with other 
pyrites and native Bismuth in Amphibole—assays of the 
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separated arsenical pyrites made by Mr. Cosmo Newberry gave a 
return of above three ounces of gold per ton; at Mt. Bischoff and 
at north-east Dundas it is plentiful, intimately mixed with other 
pyrites, the whole containing a considerable quantity of Cassiterite,— 
at the former locality it has been found in a lode formation with 
Fluor-spar, Sphalerite, and Siderite; it is fairly abundant in 
auriferous reefs at Mathinna, Lefroy, and Beaconsfield, also 
Penguin River, Mt. Ramsay, Mt. Heemskirk, Mt. Pelion, and 
other places. 

On the southern slope of Mt. Wellington this mineral is said to 
occur, containing up to 15 per cent. of Cobalt. It was found 
intermixed with quartz in a disturbed contact formation occurring 
between sandstone and altered slate (Dyson Western). This form 
probably belongs to the sub-species Glaucodot. 

7. ADULARIA (a variety of Felspar, also known as Moon- 
stone). 

Occurs in large crystalline masses porphyritically disseminated 
in granite and a dioritic rock. It is usually washy-white, but 
varies to a pale green colour. 

Upper Arthur River; Coldstream Rivulet, a tributary of the 
Huskisson River; and at the Tasman Rivulet, with quartz of 
various forms. (W. R. Bell.) 

8. ANNABERGITE (Arsenate of Nickel). 

This is a secondary mineral of an apple-green colour when 
pure, soft, and commonly massive or incrusting. 

Obtained in extremely minute quantity, Penguin River. 

9. AUGITE (a dark-coloured variety of Pyroxene). 

The crystals of this mineral are usually, if not always, stouter 
proportionally than those of its ally, Hornblende, and they are 
but rarely much elongated. In the basalt rock they are some- 
times fairly developed. 

St. Paul’s Plains (Proc. Royal Soc. Tas., 1854),—in basalt, 
the crystals are often nearly half an inch in length ; Paddy's Sugar- 
loaf, Emu River; Hampshire Hills, near the Emu River; near 
Mount Horror, in an intensely black basalt, on the weathered 
portions of which the crystals stand out from the surface of the 
rock: they are often very clearly defined. 

10. ASBOLITE (Hydrated Oxides of Manganese and Cobalt). 

This unsatisfactory species (?) has been found at the Godkin 
Silver Mine, Whyte River, in bluish-black bunches and irregular 
masses ; occurs fairly plentiful at Dundas; Castle Forbes Bay ; 
Magnet Range, in lode gossan with other secondary minerals ; 
Castra, Upper Leven; Penguin River, and other places. 

‘ 
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11. ALUNOGEN (Sulphate of Alumina). 

Often abundant as an effloresced incrustation in caverns occur- 
ring in argillaceous rocks. 

Occurs near Bridgewater; Brown’s River Road; near St. 
Mary’s; Mersey River, about four miles from Chudleigh, known 
locally as the Alum Cliff; Blue Tier, near Beaconsfield. 

12. AXINITE (Silicate of Alumina and Lime. with Boracic 
Acid, &c.) 

This rare mineral was detected by Professor Ulrich during his 
examination of the Bismuth and Gold discovery at Mount 
Ramsay. It occurs in thin brown patches or blebs in the 
Amphibole rock, and is comparatively rare. It has not been 
discovered in Australia. 

13. ATACAMITE (Oxychloride of Copper). 

The beautiful green ore of Copper is occasionally met with in 
radiating acicular bunches in the vughs of ferro-manganese 
gossan ore capping the lode on the property of the Comet S.M. 
Co., Dundas; in small quantity in mixed oxidised ore, Silver 
ae Zeehan; in vughs, Gad’s Hill Range, Upper Mersey 

iver. 

14. ANDALUSITE (Anhydrous Silicate of Alumina). 

Abundant in slightly elevated radiating masses of a light 
colour near the Lottah mine, Blue Tier. 

The variety Chiastolite occurs sparingly at Zeehan in Silurian 
slate-rock as radiating and interlaced prisms of small size. 

15. AZURITE (Blue Carbonate of Copper). 

This beautiful mineral is only known to occur in this island as 
thin scaly masses, and as extremely minute crystals. 

Hampshire Hills; Gad’s Hill; Dundas; Zeehan; Main- 
waring Inlet; Mackintosh River; Penguin; Saxon’s Creek ; 
Cascade ; Heazlewood, and other places. 

16. ANATASE (Titanic Acid). 
Occasionally obtained with its chemical congeners Rutile and 

Brookite. It is usually very much waterworn, but occasionally 
fairly good examples may be found. 

Clayton Rivulet; near the River Forth ; near Mount Lyell ; 
in the streams in the vicinity of Brown’s Plain. 

17, ALMANDITE (Alumina-iron Garnet). 

In small crystals, which are translucent and of fair colouration, 
near Mount Heemskirk. 
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18. ANKERITE (Carbonate of Lime, Iron, and Magnesia). 

A brown Dolomite containing a considerable proportion of Iron. 
Occurs on the Heazlewood; Maestrie’s Broken Hill Mine at 
Dundas; North Valley Silver-lead mine at Mount Bischoff, where 
it forms a black weathered gossan capping a lode, of which it is 
the gangue; at the Godkin Silver Mine it occurs intermixed 
with dark- coloured Calcite, both of which often contain Native 
Silver, Galena, and an amorphous blende. 

19. ANTIMONY, NATIVE. 

Occurs in minute irregular flakes and patches distributed through- 
out the silicious ganeue of an argentiferous lode on the property 
of the Hays Prospecting Association, Castray River. 

20. ARGENTITE (Sulphide of Silver). 

Silver Glance is an extremely rare mineral in this Island, the 
only authentic localities are the Godkin Extended, Whyte River, 
the Hampshire Silver Mine, at the Hampshire Hills, and Mount 
Lyell. At the first it occurs in an almost pure state—assaying 
at the rate of many thousands of ozs. of silver per ton—as worn 
rounded “slugs” with blocks and masses of Galena and Huastolite 
in the workings of the mine. The slugs are of small size, rarely 
exceeding an inch in diameter, and are always coated with a black 
“pug” formed by the decomposition of various minerals. At 
the Hampshire Hills it was obtained many years ago in the form 
of minute crystals implanted upon other minerals and in the 
cavities of lode material. (W. R. Bell). 

It has been recorded as occurring at the Scamander River and 
at Mount Bischoff (Johnston “ Geology of Tasmania.”) At 
Mount Lyell it is found with Chaleopyrite and other minerals 
plentifully scattered throughout a quartz matrix, which is said to 
occur as a wide band on the footwall of the enormous mass of 
interbedded Pyrites for which the locality is celebrated. 

21. ASBESTUS (a variety of Hornblende). 

Following Dana (“A Text Book of Mineralogy, 1885,”) I 
retain this term for the fibrous substance belonging to the Horn- 
blende or Amphibole group: the term is commonly applied to 
fibrous Serpentine. Occurs in extremely short silky bunches, 
approaching the variety termed Amianthus, with a form of. 
Actinolite and Mountain-cork, in an adit on the property of the 
Whyte River Proprietary Prospecting Association, Whyte River. 
(See CurysoTre). 

22. ANGLESITE (Sulphate of Lead). 

As a rule this is not an abundant mineral, except at special 
localities. From its physical appearance it is usually mistaken for 
the Carbonate of Lead and called such. The finest examples yet 
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discovered in Australasia occurred in some quantity at the 
Maestrie’s Broken Hill Silver-Lead Mine at Dundas. Many of 
the crystals obtained at this mine are large and_ beautifully 
developed, occurring in masses of considerable size, sometimes 
containing Massicot in the interstices and as a base. Commonly 
large lumps of Galena are coated with Anglesite, Cerussite, and 
Masscot, presenting an appearance that has become fairly 
characteristic of this mine and the Comet adjoining. This 
mineral has also been sparingly found at the Whyte River, 
and at Zeehan. It crystallisesin rhombic prisms with pyramidal 
terminations. This mineral often gives high assay returns in 
silver, which is held in the form of one or either of the Chloride 
group. Mr. W. F. Ward states (Tasmanian Official Record, 
1892), “ Anglesite with Oxide of Iron and Manganese, and yield- 
ing up to 480 ozs. of Silver per ton, has been discovered.” 

23. ARRAGONITE (Hard Carbonate of Calcium). 

Often found in cavities of basalt as radiating and bunching 
masses at Lefroy ; Mount Bischoff; Sheffield and Springfield. 
It is stated to occur at Bridgewater and West Tamar ; Chudleigh, 
where it forms stalactites, in the limestone caves of the locality. 

24. ARSENIC, NATIVE. 

In hemihedral crystallizations with radiated internal structure, 
colour almost tin-white, tarnishing black. 

East Bischoff mine; in lowest level North Valley lode, 
Bischoff, in blades between lamin of Siderite with Fluorite, 
various Pyrites and Black Sphalerite. 

25. ARSENOLITE (Arsenious Acid or White Arsenic). 

A single large lump was obtained at the Devon Consols mine 
at the Penguin, associated with Arsenical Copper, Melaconite, 
and a little Native Copper. 

26. ASPHALTUM (Bitumen or Mineral Pitch). 

About four miles from Chudleigh on each bank of the Mersey 
River. It is perfectly black, sectile, burns with a dense smoke 
and strong odour. It occurs in a drab-coloured aluminous shale. 
“ A species of, occurs on the north end of Prime Seal Island”’ 
(Gould, Pro. Royal Soc. Tas., 1871, page 61). 

27. APLOME (Ivon-lime Garnet). 

A Garnet, of various shades of brown, but generally of a 
cinnamon colour. They occur in great abundance and large size, 
often reaching above an inch in diameter. When first broken 
out they are very fine and beautiful. 

Hampshire Hills and on the banks of the Upper Emu River. 
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28. ANORTHITE (a white Silicate of Alumina and Lime). 

Whyte River, in limited quantity. 

29. BITUMINOUS SHALE. 

Argillaceous shales of a more or less bituminous character and 
of various shades of brown and black occur at several places. 
They are all inflammable tosome extent ; so far they have not been 
determined. 

Ben Lomond; Dilston; Beaconsfield; Piper River; George 
Town; Heazlewood; Blue Tier; Inglis River; Gad’s Hill; 
and other places. 

30. BEAUXITE (Hydrated Oxides of Alumina and Iron). 

A substance from Port Davey, agrees fairly well with the 
general characteristics of this mineral, although the identification 
is doubtful. 

31. BOURNONITE (Sulphantimonite of Lead and Copper). 

Occurs in patches near the junction of the slates and granite on 
the south-east shores of King’s Island (Gould, Pro. Royal Soc. 
Tas., 1871). 

32. BERYL (Silicate of Alumina and Glucina). 

The true emerald has not so far been found here, but hexagonal 
prisms that are colourless to bluish-green have been obtained at 
Flinders Island, also in stanniferous drift as water-worn pebbles 
at Mount Cameron. At the last locality a fairly good example 
was obtained some years back. It consisted of portion of a crystal 
about an inch in diameter and the same in length. It had the 
true hexagonal form and characteristic cleavage. The colour was 
dull green with a translucent appearance. The stone was mistaken 
by the miners for a peculiar form of Copper ore. More recently 
another specimen was obtained in the drift of almost the same 
colouration, rather less in diameter, but nearly three inches in 
length. 

33. BRONZITE (See EnstaTiTE). 

34. BASANITE (variety of Quartz). 

This is the Lydian or touchstone, a compact black quartz. The 
stone was used for testing the purity of gold by rubbing the metal 
upon a smooth surface, the colour of the streak indicating the 
amount of impurity. 

Swansea; Conara. 

39. BROOKITE (Titanic Oxide). 

This species is of the same composition as the more abundant 
Rutile, but crystallizes in the orthorhombic system. It occurs with 



BY W. F. PETTERD. 9 

it and Anatase at Clayton’s Rivulet, also near the Pieman River, 
and at Back Creek, near Lefroy: at the last locality it is found in 
flakey pieces, which are blood-red in colour by transmitted light. 

30. BRUCITE (Hydrated Magnesian Oxide). 

The common character of this mineral is massive and foliated> 
with a somewhat pearly lustre. It is invariably found in or near 
Serpentine. Occurs in large masses at the Heazlewood; in 
hexagonal plates which are embedded in Serpentine, Lower Castray 
River ; common west of Beaconsfield; Mt. Heemskirk, foliated 
and partly altered to Hydromagnesite. (Ballarat School of 
Mines Museum. ) 

37. BISMUTHENITE (Bismuth Glance). 

In small irregular particles in Amphibole with the native metal, 
Mt. Ramsay. A fine mass of this mineral was met with in the 
workings of the West Cumberland mine at Heemskirk. Stated to 
occur at the Blue Tier in granite and at Mt. Reid with Fluor- 
spar and metallic Bismuth in quartz. Atthe Iris River, Middlesex, 
this mineral has been discovered in a lode or vein associated with 
Cassiterite. Much of the exposed portion is altered to carbonate. 

38. BIOTITE (Magnesia Mica). 

Abundant, often of a greenish colour, Mt. Heemskirk ; the 
frondose variety has been found at the North Pieman River; in 
large plates and masses at Flinders Island and on the north- 
eastern coast; common near the Hampshire Hills, many of the 
flakes measuring half an inch across ; Blue Tier and other places. 
This form of Mica may be distinguished from Muscovite, in a 
ceneral way, by its darker colour. 

39. BERTHIERITE (Sulphide of Lead and Iron). 

Usually ofa dark steel grey colour with a metallic lustre and 
irregularly striated surface. 

On the west flank of Mt. Bischoff the mineral occurs asa 
compact lode closely intermixed with granular quartz. It contains 
a small amount of silver. 

40. BOULANGERITE (Sulphantimonite of Lead). 

Occurs near Waratah with Siderite and Mariatite in a lode, 
the gangue of which is Fluor-spar and quartz. 

The samples vary in structure to some extent; they are 
commonly fibrous and compact, but often graduate to a form 
which is almost granular, the lustre is invariably silky and 
metallic. At Dundas it occurs both fibrous and massive, and is 
often associated with Jamesonite, Pyrites, Cerussite, and Massicot. 

41. BORNITE (Sulphide of Copper and Iron). 

Also known as Purple Copper Ore. Occurs massive and of 
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good colouration, Mainwaring Inlet, West Coast; fairly common 
with Cassiterite and other minerals, Star of Peace Mine, Cascade 
River; occasionally occurs in limited quantity in stanniferous 
dykes, Blue Tier. , 

At Mt. Lyell this mineral occurs in a highly argentiferous 
form—often giving assay returns as high as 2000 oz. of silver to 
the ton of ore ; it is also to some extent auriferous. 

Argentiferous Bornite is of very unusual occurrence; but a similar 
combination occurs at the Red Mountain, Colorado, U.S.A., 
where it is also associated with Stromeyerite and Fahlerz. 

42. BISMITE (Oxide of Bismuth). 

Of very rare occurrence. It is found as a thin yellowish earthy 
coating on other Bismuth minerals at Mt. Ramsay ; in arborescent 
crystal groups, occurring in the cleavage planes of country rock; 
ghee of a greenish-yellow. Hampshire Silver Mine (W. R. 

ell.) 

43. BISMUTITE (Carbonate of Bismuth). 
Usually occurs in whitish to yellow amorphous and pulverulent 

masses with other ores of the same element, and sometimes as 
waterworn nodules in alluvial drift. Here it is of unusual rarity, 
having so far only been obtained in minute coatings and blebs 
at Mt. Ramsay, Mt. Reid, and the Hampshire Hills. Said to 
be occasionally met with in drift with gold and Native Bismuth 
at the Ring River; has been found somewhat plentiful in 
stanniferous drift as small waterworn slugs. Iris River, near 
Middlesex. At this locality it has recently been discovered in situ 
in a small lode or vein intermixed with quartz and the sulphide of 
the metal. 

44, BISMUTH, Native. 
Abundantly distributed throughout a sub-crystalline black 

Hornblende or Amphibole of massive structure that occurs as 
an extensive lenticular formation at Mt. Ramsay. The metal is 
freely distributed in small irregular particles and flakey masses, 
varying in size from microscopic grain to pieces weighing several 
ounces. It occurs associated with blue and white Fluor, Scheelite, 
and Axinite, with the metallic minerals Pyrrhotite, Chalcopyrite, 
and Pyrite. The mass of Hornblende occurs as a contact formation 
abutting upon Granite on the one side, and a Dioritic rock on the 
other. At Mt. Reed this metal has been discovered in quartz with 
Fluor ; it has also been obtained at the Blue Tier in granite ina 
lode or dyke with Cassiterite and Molybdenite. Someof the alluvial 
gold obtained at the Ring River is said to contain this metal as 
an alloy; it would therefore approach the substance that has been 
named Maldonite. Although Bismuth is commonly auriferous it 
is not so at Mt. Ramsay; the gold at that locality was obtained 
from Chalcopyrite and Mispickel. 
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45. BARITE (Sulphate of Baryta or Heavy Spar). 
Occurs at many localities throughout the north-western portion 

of the island. It is very plentiful at the Surrey Hills, where it 
often contains Copper Pyrites and minerals resulting from the 
decomposition of the same, such as black oxide and the carbonates. 
At Mt. Lyell it occurs with Gold in large compact masses; in 
veins under Mt. Roland, Rocky River, and near Corinna, Pieman 
River; at the Wilmot River, where Native Copper is found 
associated with it; at the Specimen Reef Mine, Savage River, 
often containing cupriferous pyrites and sometimes Gold; with 
galena, Huskinson River; with Pyritesand Galena, near Deloraine; 
with Calcite, Siderite, and Galena, on the banks of the Upper 
Leven River. 

46. BASTITE—see ScHILLER SPAR. 

47. BLENDE—see SPHALERITE. 

48, CHALCOPYRITE (Sulphide of Copper and Iron). 
Much of the mineral substance known under this name is more 

properly Cupriferous Pyrite, the pure chemical compound being 
comparatively rarely met with. It is the common ore of Copper, 
which here, as in most other metalliferous countries, is freely dis- 
tributed, although the crystallized pure form is but rarely seen. 
Although copper, probably this ore, was known to exist in the island 
as far back as 1822 (Evans’ Description of Van Diemen’s Land), 
no profitable results have followed the few attempts that have been 
made to open up the discoveries of the ore at Mount Maurice, 
Badger Head, Saxon’s Creek, kc. Al] have been abandoned after 
the expenditure of a limited amount of capital, so that the real 
value of these deposits still remains an open question. The more 
important localities are :—Mackintosh River, with. Baryta and 
Calcite ; Mainwaring Inlet ; Cascade River, with Cassiterite and 
Schorl; Mount Ramsay, auriferous in Hornblende; Badger Head ; 
Frankford; Mount Lyell, with Galena and other minerals; Penguin 
River; Lake Dora; Beaconsfield; Mount Maurice, with Cassiterite 
and crystallized Quartz; Mount Heemskirk; Arthur River; 
Scamander River, with Galena, Blende, and Arsenical Pyrites ; 
Blue Tier; near George’s Bay; Bell Mount, west of Mount 
Claude, where it occurs in rather large quantity as rounded lumps 
in alluvial drift with free gold; occurs in a lode at Mount 
Bischoff with Mariatite, Berthierite, and Chlorophane. 

49. CANNEL COAL (2) 
An important discovery has recently been made of a bituminous 

substance bearing a very close physical resemblance to the valuable 
Cannel Coal of England and Scotland. It was found in the form of 
loose surface blocks—supposed afterwards in situ—by the prospectors 
sent out by the Mole Creek and Zeehan Mineral Prospecting and 
Exploration Company, Limited, at Barn Bluff, near Mount Pelion. 
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Mr. T. Bateman, the secretary of the Company, has kindly placed 
specimens of the substance at my disposal, as well as allowing me 
the privilege of making extracts from several interesting reports 
thereon. The substance is of a very compact nature, with a distinct 
and broad conchoidal fracture in all positions, shining intensely black, 
with a pitch-like appearance; brittle and sectile, with a dull black 
streak. It is easily ignited, burning with a clear flame, and gives 
off a strong odour. It has been critically examined, and careful 
analysis made by several well-known authorities, all of which tend to 
prove that, if not exactly identical with the typical form of Cannel 
Coal, it is at least very closely allied to it both physically and 
chemically. Mr. J. Cosmo Newberry, in a report upon its chemical 
composition, states that, ‘“‘ Upon analysis it gave the following 
results :— 

Water at 212°), ccscswecsssnteoses Basak trace. 
Wolatle matter <; 2. <c.5---«sn- Sheep 54°20 per cent. 
Bixed carbOM <..s-..osacseereoserespesse 39°75 = 
CLS! eR re: ee seer ences 6°05 .. 

Total ON te tesesces ss.) £00:007 

Mr. W. F. Ward, Government Analyst, under date 29th Sept., 
1892, gives the following result of an examination: “The Cannel 
Coal received from you has the following ultimate composition :— 

Per cent. 
Carboy +s .ieciesteecess enn sma eave teadarrecee reese 74:0 
HAV OTOSPN) oca52 son» seetetceee sense eon aaeeeeeeaeeece fhe) 
Oxyeen and Nitrogen 2.2 i ccccesseacnet=esen ise ase) (wes 
WIP MUPS, \ckksonhemshecheeeerer ees Sscbembe ass ccsseebes 0°8 
ASIN: tcacnclsesaensuvneatothwte cubedebaai ote eenassbiee 4°2 
MPOISTORE (ots «sels cueeesepesiee seach ecb enenoe ences esse 0°4 

Total eetceseeesece eeee 100 0 

The proximate composition is :— 

Bixed (carbOns.25:, se<sastaccsesepe. 44°32 Coke, 48°5 
PAGE Beir. bh neweenis Hvchioncaeeeee 4°2§ per cent. 
Gases, &c. lost at red heat ...... 51:1 
WROISLUUD 220. cs0se. 1oeser sec ceasseosete 0:4 

aPOtaL as a teteen-cecteeteee 100°0 

The sulphur is included in the ‘coke’ and ‘ gases;’ the coke 
is firm and lustrous, and the gas would be of great value for 
enriching that of poorer coal. The ultimate composition is almost 
identical with that of ‘Grahamite,’ which is described by Dana 
as ‘an oxygenated and inspissated petroleum, found in shrinkage 
fissures in sandstone,’ but the physical characters of the two 
substances are different.—The specific gravity of the sample is 1+13.” 
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Mr. T. S. Cleminshaw, Engineer of the Launceston Gas 
Company, states, ‘‘ In re sample of Cannel Coal supplied, I have 
tested it for quantity and quality of gas, with the following 
results :— 

Quantity (average of 4 tests) ...... 11°200 cubic feet per ton. 
Quality (average of 3 tests) ...... 50°40 candles corrected for 

barometer and thermometer.” 

The true Cannel—a corruption of the word “candle” —isa variety 
of bituminous coal. It is compact in structure, with little or no 
lustre, breaking with a conchoidal fracture, and somewhat smooth 
surface; colour dull black. It affords a large quantity of burning 
and lubricating oils with other products, and is of considerable 
economic importance. A variety is known as Torbanite (Boghead 
Cannel), which is of a brown colour without lustre, and gives a 
yellowish streak. It may be stated that “ Parrot Coal” is a 
Scotch term for Cannel. 
The arrangement of the various Hydrocarbons of the Cannel 

character appears to be extremely unsatisfactory, and the utility of 
an arbitrary specific classification is very doubtful, more especially 
as the majority appear to fairly agree both as regards physical 
and chemical character. For commercial purposes local appellations 
are convenient, and the variety discovered in this colony will 
doubtless, in due course, receive one by which it will be known 
from analogous substances. JI would suggest that it be termed 
‘Pelion Coal” or “ Pelionite.” 

As an illustration of the difficulty of the scientific arrangement 
of this class of mineral on a satisfactory basis, the following remarks 
by Professor A. Liversidge (“The Minerals of New South 
Wales,” page 145) may be interesting. Referring to the New 
South Wales Torbanite (Wollongongite) or Kerosene Shale, this 
learned gentleman states that ‘This so-called ‘ Kerosene Shale’ 
does not differ very widely from Cannel Coal and Torbanite. 
Like Cannel Coal, it usually appears to occur with ordinary coal 
in the form of lenticular deposits. Like Cannel Coal also, when 
of good quality, it burns readily without melting, and emits a 
luminous smoky flame, * s ‘ * Unless it be decided 
to give the mineral a new name, it would be better to call 
it Torbanite, or Cannel Coal, rather than Kerosene Shale, 
since the oil which it yields is probably not Kerosene, and the 
substance itself is not strictly a shale, and, moreover, it is not very 
widely separated, either in physical properties or in chemical 
composition, from either Torbanite or the Cannel Coals.” 

For comparison the following analysis of Hydrocarbons from 
several well-known localities will be of interest. They are taken 
from Professor Liversidge’s valuable work on the Minerals of 
New South Wales :—. 
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Mr. W. A. Dixon, F.I.C., gives the following result of an 
analysis of this substance, viz :— 

VAT OI Metres cds saaiicece cuecatcesmccsccbeec tes dcsiseess None 
Volatile ly @rocHrDOMs? v.csccrcc.c.cre-s+ss0s00e.. 50°86 
ICOM aT DOME. sees conessscisidess acces cess. 43°69 
PAUSE Naeree sis cls ats teioele «eee aie'smteaiatees SECC ADO DONOR EEG 4°12 
SIL PUNE tesa paiesistvesisien recideweenest sissies nesaseles 1°33 

NOt sc cvaessenescvetnetarececsas 100°00 

In a communication to Mr. Bateman, this gentleman states— 
“Coal of this quality should be of value for gas-making, but it would 
be of little use for oil-making, as it would yield more tar than oils, 
which would be difficult to purify. Iam satisfied, from its appearance 
and behaviour when subjected to heat, that it ‘would give rather 
aromatic hydrocarbons (Benzene, Napthalis, &e.) than fatty ones 
(Olefines and Paraffin). It is not a Cannel (from which oils are 
not made) and not a shale, from which they are. Its colour, both 
in mass and powder and its fracture in mass, is different from 
either—and this difference is emphasized by the coke which it 
yields on rapid heating, neither Cannel or shale yielding a true 
coke. There seems to be something considerable extracted by 
chloroform, which is coloured brownish-yellow by the powder. T 
would be inclined to name the mineral Pitch Coal, as being most 
expressive of its appearance, and by its difference from “highly 
bituminous coal as that of Stockton or Hetton mines, w hich T 
consider to be resin coals.” 

50. CINNABAR (Sulphide of Mercury). 

It is reported that this mineral was found many years ago in 
the Fingal District and also at Bagdad, and still more recently at 
Dundas, but no confirmation has occurred in either case. 

51. CHRYSOLITE (Silicate of Magnesia and Iron). 

Also known as Olivine. As a rule rocks containing this species 
are no good for the precious metallic minerals, and its occurrence may 
with some certainty be looked upon as an indication of their non- 
existence. Large specimens form the green stone termed Peridot, 
but those occurring here are usually too small to be of use to the 
jeweller. The crystals of this mineral are fairly common at 
several localities in Europe, but are very rarely found here or 
in Australia. Found in pale green semi-transparent particles in 
basalt, Dundas; in amygdaloidal basalt at Bischoff and the 
Wilmot River; in granite, Flinders Island (Gould); Upper 
Forth River, massive in basaltic dyke; of a yellowish-green 
colour in coarsely crystalline dolerite, Paddy’s Sugar Loaf 
Mountain (W. R. Bell) ; near Hampshire Hills; Deloraine ; as 
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somewhat large crystals, often the third of an inch in diameter, 
which are of a bluish colour and opalescent tarnish, in partially 
decomposed basalt at the Emu River ; commonly scattered as small 
blebs in black basalt, Table Cape; in large masses often inter- 
mixed with zeolitic matter, Sheffield. 

52. CHIASTOLITE (Silicate of Alumina). 

This is often classed as a variety of Andalusite, which is of the 
same composition. The common form has been obtained 
sparingly as knotted masses penetrating slate rock near its junction 
with the granite at Zeehan. 

53. CHRYSOTILE (Hydrated Silicate of Magnesia). 

Almost all of the locally termed Asbestus belong to this species, 
which usually occurs as seams and patches in Serpentine. 
Abundant near Beaconsfield and the Asbestus Range. The fibres 
are occasionally 10 to 12 inches in length, pale in colour, silky 
and beautifully soft to the touch. It is easily separable from the 
more compact rock. Samples occasionally occur that show a 
gradual transition to Hematite, with which it is closely associated ; 
at the Heazlewood it abounds in the Serpentine, but is short in 
fibre, and amianthus-like; about Mt. Heemskirk it occurs where- 
ever its parent rock exists, sometimes as short entangled masses 
of a white colour ; in more or less quantity at Mt. Claude, Pie- 
man River, Mt. Ramsay, the Penguin, Dundas, and it is said to 
occur east of the Mussel Roe River, N.E. Coast. 

54. CHRYSOCOLLA (Silicate of Copper). 

Usually occurs as a thin crust on other Copper minerals ; colour 
various, shades of emerald green, passing to pale blue. Obtained 
as a thin coating in small patches. 

Star of Peace Tin Mining Company, Cascade. 

5). COPPER, NATIVE. 

Is plentiful at several localities on the West Coast. At Mount 
Lyell and vicinity it is especially so, occurring in large and small 
arborescent masses, often reaching several pounds in weight. It 
is often found embedded in a clay or lithomargic magma, and 
sometimes attached to Limonite. 

Many assays have been made which show it to be auriferous, 
occasionally to a high degree; at Mount Bischoff a beautiful 
highly polished foil of extreme tenuity has been obtained, coating 
the cleavage planes of the killas or altered slate near its junction 
with the Porphyry rock; at the Montagu and Duck Rivers 
Native Copper has been obtained inirregular small lumps embedded 
in a nearly black basaltic rock; it occurs in a vein of Garnet 
rock at the Hampshire Hills; with Baryta at the Wilmot River ; 
as a flaky and frondose coating on Limonite and a silicious rock 
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at Nolan’s Creek, near the Pieman River; at Laurel Creek, a 
tributary of the Blyth River, it occurs in Chlorite, with Blende, 
Galena, and Copper Sulphate ; Dunyan Range; Badger Plain ; 
near Circular Head; it is stated to also occur at Mainwaring 
Inlet, south of Macquarie Harbour. 

Regarding the form that has been discovered at Mount Bischoff, 
this interesting and peculiar copper foil has been found under similar 
conditions in the elvan courses of Cornwali, England. Mr. A. 
K. Barnett states, in a paper entitled “‘ Observations on the Elvan 
Courses, Greenstones, and Sandstones of Cornwall, with Remarks 
on their associated minerals” (Royal Cornwall Polytechnic 
Society, 1873), that “At Wheal Buller the joints of the elvan 
contain thin plates of Native Copper. Large quantities of Native 
Copper occurring in arborescent and filmy forms were found filling 
the joints of the elvan at the Consolidated Mines. It also 
occurs in the joints of the killas and the quartz veins associated 
with the elvan.” 

56. CROMFORDITE (Chlorocarbonate of Lead). 

A single example obtained; the crystals are rectangular four- 
sided prisms, with the terminal edges replaced. Itisvery frangible, 
colourless, and white, with an adamantine lustre. It occurred as 
a small group attached to Galena with some associated Cerussite. 

Adelaide Proprietary Mine, Dandas. 

57, COVELLITE (Blue Copper Sulphide). 

Obtained as an incrustation investing cupriferous Pyrites and as 
a bluish-black powdery deposit, filling cavities in a stanniferous 
lode. 

Star of Peace Mine, Cascade; Ethel Mine, Blue Tier 
(Montgomery). 

58. CUPRITE (Red Oxide of Copper). 

In the vicinity of Mount Lyell this mineral occurs in some 
abundance in finely formed crystals which are, both as regards 
size and colouration, of the characteristic octahedron and its 
modifications. They are often attached or partially embedded in 
blocks of nodular Limonite; occasionally the cavities in the 
nodules are literally coated with the bright sparkling mineral, 
which, from its ruby colour, contrasts well with the brown iron 
oxide; the latter is often stained a shining black with Manganese 
Oxide and Stilphnosiderite. 

59. CORUNDUM (Owide of Aluminium). 

The ordinary dull brown coloured form of this mineral is 
occasionally met with in the stanniferous drift of the north-east 
coast, but it gradually merges into its variety Sapphire, which is 
far more abundant than the typical form, although good clear 
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gem-stones of the highly natural Oriental colouration are of 
exceptional occurrence. A limited number of very fine stones 
have been obtained which, after passing through the lapidary’s 
hands, have been pronounced by good authorities to be gem stones 
of considerable value and quite equal to the average of those from 
Ceylon. They are usually very much waterworn, although 
occasionally specimens are met with that clearly show the 
rhombohedral crystallization. The Oriental Amethyst and Ruby 
are not known to occur in this island, but occasionally an Oriental 
Topaz has been obtained in Main Creek, near Thomas’s Plains. 
The colour varies through all shades of blue, green, and purple, 
and from translucent to opaque. They aresometimes parti-coloured, 
showing various shades of blue and yellow to colourless. The 
highly-valued asteriated variety has been obtained, but it is of 
extreme rarity. A fine large example of the ordinary translucent 
Sapphire was obtained in the Weld River weighing 264 carats, 
but the colour was not of even shade or that so highly valued. 

Mount Cameron; Thomas’s Plains; Weld River; Main Creek ; 
Moorina ; Branxho!m ; occurs opaque, colourless to dirty blue and 
erey, Blyth River ; in clear blue fragments at the Boat Harbour, 
near Table Cape. 

The Sapphire has not been discovered 7 situ, although its 
matrix will in all probability be found to be Granite. 

60. COPIAPITE (Yellow Sulphate of Iron). 

Occurs in small quantity, resulting from the decomposition of 
Melanterite, in one of the adit levels at Mt. Bischoff. This 
mineral is often observed on Melanterite as a thin incrusting 
powder; it is probably a transmutation of that species by loss 
of water. Some pyrites from Bischoff decompose directly to this 
mineral—this peculiarity is especially noticeable in cabinet 
specimens, which after a time are often literally transformed into 
the mineral. This pyrite is found in a lode composed of 
Sphalerite, Fluor-Spar, and Steatite, east of the great mine. 

61. CHABAZITE (Hydrated Silicate of Alumina, §.) 

An abundant zeolite, which occurs in the cavities of amygdaloidai 
Basalts. The obtuse rhombohedral crystals are usually well formed, 
clear, and colourless. Abundantnearthe railway bridge that crosses 
the Hellyer River; of small size but well formed groupings, Spring- 
field; associated with other zeolitic minerals, Olivine, and 
Calcite, Sheffield and near Mt. Claude ; with ferro-calcite, Lefroy ; 
occurs abundantly in vesicular basalt at Mt. Pelion and vicinity,— 
the crystals are well developed and in fine groupings, often lining 
the cavities. Rounded waterworn nodules of the black basalt are 
often met with in the streams which clearly show the implanted 
crystal groups, and are sometimes mixed with other species of 
zoelitic minerals and ferro-calcite. 
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62. CHROMITE (Ovwides of Chromium and Iron). 
This mineral is apparently widely distributed throughout the 

north-western portion of the island, but has not been recorded as 
occurring in large quantity. It is always to be found in more or 
less profusion wherever Serpentine occurs, sometimes intermixed 
with that rock in the form of minute crystals, but more often 
as irregular patches of various sizes, which occasionally form 
somewhat extensive masses. 

In the Heazlewood River and its vicinity minute, intensely 
black polished octohedral crystals are plentiful. In favourable 
places in the beds of some of the smaller streams it is quite possible 
to obtain several ounces weight of these crystals ina dish of wash- 
dirt. At this locality it is also fairly abundant in the massive 
form ; in crystallized masses, in ua small vein occurring between 
Serpentine and Quartz, near the River Forth (J. Smith); Pie- 
man River; Meredith Range; Dundas; Asbestus Mountain ; 
very abundant as small crystals in Harman’s Rivulet, Hus- 
kisson River, and at other places. 

63. CHLORITE (Hydrated Silicate of Alumina and Magnesia). 

Occasionally abundant in stanniferous lodes at Ben Lomond 
and Heemskirk; at Bell Mount, west of Mt. Claude, with 
Sphalerite ; as Chlorite Schist it is abundant between Waratah 
and the West Coast. The substance occurring at Bischoff that 
is usually termed Chlorite is a greenish tourmaline rock which 
is peculiar to that locality. 5 
A fibrous radiating variety occurs at Mt. Ramsay and Hamp- 

shire, the former of a pale green and easily decomposable, the 
latter of a darker colour more durable in nature. At the Laurel 
Creek, near Mount Housetop, the mineral occurs as a vein in 
a mineralised dyke ; itis of various colours and much stained with 
Iron Oxide. At the Prince George Mine at Heemskirk in 
sheaf-like aggregations, which cross each other; and sometimes 
radiating ; at the Hampshire Hills as Chloritic Porphyry, in two 
dyke masses running almost parallel, which are traceable for a 
considerable distance. On the north-eastern tin field this mineral is 
distributed, but usually in small quantity ; it occurs asa constituent 
of Protogene, a stanniferous rock, at Ben Lomond and Gould’s 
Country. 

64. CIMOLITE ( Hydrous Silicate of Alumina). 

Occurs as a deposit near St. Leonards, and is often termed locally 
Meerschaum. It is of a smooth compact texture, with a dead 
white colour and subconchoidal fracture. 

65. CALCITE (Carbonate of Calcium). 

The massive form or limestone occurs abundantly at Bridge- 
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water; Maria Island; Mersey River; Mackintosh River } 
Gordon River; Don; Heazlewood; Beaconsfield; and other 
places. 

As Travertine, at Geilston; as Roestone, on the west side of 
the Savage River; as Iceland Spar, near St. Mary’s and near 
Deloraine; abundant, stalactitic, at Chudleigh and near Frank- 
ford ; in more or less perfectly crystallized bunches and bands in 
lode-matter at Heazlewood, Zeehan, and Dundas; in vughs and 
imbedded in basalt rock, Bischoff and Lefroy ; of a pink colour 
with carbonaceous matter, Swansea; as small blue-coloured 
crystals, Madam Melba Mine, Dundas; flesh-coloured in 
Syenite Porphyry composed of Orthoclase, Hornblende, and 
Quartz in a felspathic magma. (Ballarat School of Mines 
Museum.) 

66. COBALTINE (Arsenide of Cobalt and Iron). 

Occurs in masses with cupriferous pyrites, galena, and grey 
copper, Penguin Silver Mine, Penguin River. (James Smith.) 

67. CASSITERITE ( Oxide of Tin). 
As is well known, this is the only commercial ore of Tin. It 

crystallizes in the pyramidal system ; in habit it affects short four- 
faced prisms with complex terminations ; it often occurs mackled, 
and is, when freshly broken out, of adamantine lustre. As a 
distinguishing character the streak or powder is always pale-brown 
‘or greyish white. In colour this mineral varies in a great degree ; 
it occurs commonly black and in various shades of brown, but is 
often almost colourless, red, yellow—pale and dark, white, grey, 
and sometimes variegated. In structure it may be compact, fibrous, 
nodular, radiated, or crystalline. According to colour or structure 
its varied forms are termed by miners black tin, resin, amber, ruby, 
wood, shot-holed, blistered mahogany, and other local appellations. 
Alluvial tin is generally much water-worn or rolled, but in many 
cases the crystals are but little abraded; it is usually opaque, but 
is occasionally translucent to almost clear transparent. It is well 
known to metallurgists that stream or alluvial tin—as with gold— 
is richer than that derived from its matrix or lodes; the reason for 
this, some mineralogists suppose, is that the alluvial mineral has a 
kind of growth by continuous coatings received from the metal held 
in solution; but it appears to me more reasonable to suppose that 
this peculiar feature is caused by the outer crust being abraded, 
leaving a richer central portion or nucleus. Cassiterite occurs in 
either the eruptive granite rock itself or in the immediate neighbour- 
hood. The rock itselfis,as a rule, comparatively poor in Felsparand 
shows a corresponding increase in the important mineral Mica, 
which invariably contains more or less Lithia as a constituent, so 
that the presence of this element may be looked upon as a fair 
indication of the existence of Tin Oxide. The mineral is 
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frequently impregnated in the rock itself, in which case it is of 
primary origin. As occurring in lodes or veins of secondary 
character it is usually much more permanent, and may then be 
expected to exist in depth. This island is one of the most 
important tin-producing countries of the world, and a peculiar 
interest is attached to its discovery, as it was apparently one of 
the first minerals found in Australasia of which we have any 
record. Professor Liversidge states (“ Minerals of New South 
Wales,” page 77), ‘‘ The probable presence of tin in Australia was 
mentioned as early as January, 1799. Collins, in his account of 
the English colony of New South Wales, states that Mr. Bass, 
the surgeon of H.M.S. Reliance, found on the beach of 
Preservation Island (on the north coast of Tasmania, near the 
south coast of Barren Island) a very considerable quantity of the 
black metallic particles which appear in the granite as black 
shining specks, and are in all probability grains of tin.” The 

- next record that I have met with occurs in the Proceedings of this 
Society for the year 1854, page 425-431, in which reference is made 
to samples in the museum of a Mr. Thomas Winsmore Wilson, of 
Barnsley, Yorkshire, England. In this paper the following 
remarks occur: ‘‘ No. 25, Tinstone—as regards this Tinstone I 
need not remind you of its value. If you could open a mine as 
rich in Tin as this specimen you would be very fortunate in the 
mining department.” This sample was obtained “on elevated 
land below the Tier, St. Paul’s Plains.” The wonderfully rich 
deposit of tin at Mount Bischoff was discovered by Mr. James 
Smith in 1871, and soon after that year many other payable finds 
occurred, principally in the north-eastern portion of the island. 
It is now known to occur, both as drift and lode, at many places 
throughout the northern portions, several of the eastern islands in 
Bass Straits, and it has been iecently discovered at one locality 
near the extreme southern coast. 

It may be enough, from a mineralogical standpoint, to state 
that almost all of the many recorded varieties of this important 
mineral have been found more or less abundantly at one or other of 
our tin-producing districts. The ordinary “ Black Tin” pre- 
dominates, but the coloured varieties are by no means rare at special 
localities. The “Ruby Tin” varies from pale red to a ruby tint, 
and is often quite pellucid; it is fairly abundant in the drift at 
Branxhom, Moorina, and Weldborough. The “ Resin Tin” is 
usually dull, waxy, and opaque, and of a yellow to pale brown in 
colour. It occurs at several of the mines in Gould’s Country 
and at Moorina; both of these kinds are of exceptional occurrence 
in the lode matrix, but the first has recently been discovered in the 
Ben Lomond District. 

The coloured forms are as a rule confined to the produce of the 
north-eastern tin fields, that from the north-western portion being 
the ordinary Black Tin of commerce. At the South Pieman 
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River a massive variety occurs which is known as “ White Tin;” it 
is an amorphous compact ore of a dull white to pale brown colour. 
At Mount Ramsay a peculiar variety has been obtained sparingly 
intermixed with the normal kind; it is a small angulated form of 
a brown colour and highly polished, generally but little water- 
worn. That from Constable’s Creek is of a rich brown-colour, 
with striations of various shades in fine crystallized masses of 
considerable size embedded in a quartz gangue. The highly 
polished crystals and mackles from the Blue Tier and vicinity 
are exceptionally fine, and samples from some of the mines in the 
Ben Lomand district are remarkable for the same reason. 

The ore from the Iris River, near the Middlesex Plain, is, as 
a rule, a very minute black to dark brown polished form, which 
often occurs dispersed throughout a white kaolinic clay or 
decomposed felspar. The Bischoff Tin is dark brown to black ; 
the major portion of that obtained is found in small granular 
particles, but very large masses of almost pure Cassiterite have 
been obtained mainly composed of solid aggregations of crystals. 
At this locality this mineral has been obtained intimately associated 
and scattered throughout various forms of Pyrites, mainly” 
arsenical, and it is reasonable to suppose that the greater portion 
of the lode mass or “ Bonanza” that has been worked had its origin 
from a huge mass of Pyrites afterwards transmuted to Limonite, 
and now forms the well-known Brown Face ofthe mine. The recent 
discovery of Native Sulphur associated with a mass of fine quartz 
Sinter or Geyserite, showing a close resemblance to samples from 
the Hot Springs of New Zealand, may as investigation proceeds 
throw some light upon the important subject of its origin. The 
principal rock formation at Mount Bischoff is Quartz-porphyry— 
often containing small crystals of Pycnite—with shoots of the 
Topaz-porphyry, but tin is often found in the clefts of the adjacent 
killas or metamorphic slate. At north-east Dundas Cassitterite 
is also reported to occur, mixed with various forms of pyrites, in 
some respects resembling the Bischoff formation. 

It is said that Resin and Ruby tin occur at the base of the 
Norfolk Range, north of the Pieman River, and that the general 
character of the tin-bearing drift much resembles that of the north- 
eastern fields, but this requires confirmation. 

The principal stanniferous rocks of this island are Granite, 
Quartz and other Porphyry, Greissen, and Protogine. Quartz 
is not an unusual lode gangue, and kaolinic clay and Limonite 
form secondary matrices. The principal associated minerals are 
Wolfram, Pyrites of various kinds, Molybdenite, Tourmaline, 
and more rarely Fluor-spar, Chlorite, and Bismuth. 

The stanniferous drift is mainly composed of fragments and 
crystals of quartz and other rock débris, that of the North-east 
coast containing numerous water-worn Sapphires, Zircon, 
Pleonaste, Menaccanite, and rarely Gold, Beryl, and silicified 
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wood. The drift on the West coast is mainly quartz of various 
varieties with fragments of wood transmuted to Marcasite—which 
on exposure soon decomposes to the sulphate. 

The principal localities of the mineral are, on the North West— 
Mt. Bischoff; Mt. Hicks; Meredith Range; Mt. Ramsay; Mt. 
Housetop; Blyth River; North Pieman; near Mt. Claude; 
Iris River, near Middlesex; Granite Tor; Ring River; North 
Dundas. On the North-east—Mt. Cameron; Moorina; Branx- 
holm; Mt. Stronach; Mt. Maurice; Weldborough ; Blue Tier ; 
St. Helen’s; South Freycinet Peninsula; Weld River; Mussel 
Roe River; Cascade; Derby; Mt. Horror; St. Paul’s; Ben 
Lomond. In Bass Straits—Flinders, Clarke, and Cape Barren 
Islands. In the South—Cox’s Bight, near Port Davey. 
~The economic results of our tin-mining industry have been 

highly satisfactory ; for although practical operations were not 
commenced until the year 1873, and lode-mining, with the exception 
of the celebrated Bischoff, has been comparatively neglected, it has 
now become our principal mineral product. 

Tin first appeared as a factor in our mining industry in 1873, in 
which year the total export amounted to four tons of ore valued 
at £220. From that period to the end of 1892 the export of the 
crude and smelted metal represented not less than 62,130 tous, 
valued at £5,599,467. 

The following statistics may be interesting as showing the 
quantity and value of the tin exported during the past ten years ;— 

Decennial Return of the Tin Mining Industry. 

| 
Year. Ore. Metal. Value. 

5 
SB Biei eld avicivets «ciateins viesiine'es 77 4045 376,446 

SSA ie isciae spisetielascee ste wesees 32 3675 301,423 

SR ie ecteiclslcieinciee ote itere sins atts 4242 357,587 
MESO hone sleteves fa neiceiatne se nici ats — 3776 363,364 

MSS 7b heres dite caeateausine te des I 3606 407,857 

RGD iorte scales uiractctsoeleuetnes 2 3775 426,326 

BS er eens wens csmesines uoaee 31 3764 344,941 

SSO Se catecde dade cudaos oes 4 3214 296,761 

MBO one sei aced saseeccesie 56 3235 293,022 

OO cece ehinic ec enie tiees'e mdeats — 4971 298,260 
‘ 

el 

(The Returns as above quoted are taken from the Tasmanian Official 
Record, 1892, with additional information supplied by the Mines Depart- 
ment. ) 

68. CERARGY RITE (Chloride of Silver). 

The well-known Silver Chloride has been obtained in limited 
quantity at the Dundas, Zeehan, Heazlewood, and at the 
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Scamander River Silver-fields. It usually occurs as minute 
irregular blebs and crystais in ferro-manganese gossan and in 
kaolin with other oxidised metallic minerals. 

69. CHLOROPHANE (A variety of Flnorite). 

When heated this mineral shows the peculiar phosphorescent 
light of a clear emerald-green colour. It usually occurs from 
light violet to colourless, but is very rarely, if ever, obtained in a 
crystallized form, being generally in compact to granular masses. 
Mt. Bischoff; Mt. Ramsay; Branxholm; Ben Lomond (Great 
Republic Tin Mine). 

70. CERVANTITE (Antimony Oxide). 

Abundant as a result of the decomposition of Antimonial - 
Minerals, usually as a thin coating on Jamiesonite, Galena, and 
and on lode-matter, but occasionally massive. Madam Melba, 
Comet, Mastrie’s Broken Hill mines at Dundas are prominent 
localities ; it also occurs in less profusion at several of the silver- 
lead mines in the Heazlewood District and at Zeehan. Occurs in 
small quantity in a quartz reef known as Ragged Jack, about 
nine miles east of Deddington; Pyrites, Galena, and Stibnite are 
found with it as accessory minerals. 

71. COLLYRITE (?) (Hydrated Silicate of Alumina). 

A substance fairly answering the general characters of this 
mineral occurs in bands and patches in the cavities and fractures 
of the Diabase rock at Launceston. 

72. CHALCOCITE (Copper Sulphide). 

So far I have not met with specimens of this mineral, although 
reported to occur at Mt. Maurice, Mt. Ramsay, and Badger 
Head. 

73. CALAMINE (Carbonate of Zinc). | 

Occurs in small quantity at Heazlewood and Zeehan ; several 
localities are given in the Pro. Royal Soc. Tas. for 1854, but the 
identification is very doubtful ; is reported to occur at Mt. Bischoff. 

74, CROCOISITE (Chromate of Lead). 

A well known beautiful mineral, generally supposed to be 
peculiar to the silver-lead mines in Siberia. 

Its first discovery in this island was made a few years back by 
Messrs. Smith and Bell at the Heazlewood Silver-Lead mine. It 
there occurs of its characteristic bright, shining, hyacinth-red 
colour, in somewhat small, thin, aciculine bunches penetrating 
and often coating a soft ferruginous-clay gossan, commonly with 
minute crystals of Cerussite and Pyromorphite. At the Whyte — 
River mine it was found plentifully in the country rock, a soft 
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decomposed Diorite, abutting on to the lode, coating the faces of 
fractures ancl cleavage planes. In some instances flakes of the 
mineral several inches in diameter were detached. Rarely patches 
of small monoclinic crystals occurred, but this was exceptional. 

In vughs, occurring in the capping of the lode or the adjacent 
country rock, they were often found to be thickly coated with 
bunches of the mineral, of bright colouration and of great beauty. 

At the Adelaide Proprietary mine, at Dundas, this species is 
very plentiful. It commonly occurs in large columnar prisms, often 
several inches in length, that penetrate the vesicular ferro- 
manganese gossan that overcaps the lode. In the workings of 
this mine some extremely fine and beautiful specimens have been 
obtained, the mineral often coating white Dundasite, and ocasionally 
associated with crystals and large bunches of Cerussite and more 
rarely Anglesite. In some samples the red prisms penetrate the 
gossan intermixed with botryoidal Psilomelane and occasionally 
patches of Galena occur in the more solid portions; occurs on 
Embolite, Hay’s Prospecting Association, Heazlewood. 

Crocoisite has not been discovered in Australia. So far as 
examined this mineral has not been found to be argentiferous. 

75. CERUSSITE (Lead Carbonate). 
Occurs in more or less quantity wherever the primary lead 

sulphide exists. The Silver Queen, Sylvester, and Austral mines 
at Zeehan, the Maestries Broken Hill, Comet, and Adelaide Pro- 
prietary at Dundas, with the Godkin and Whyte River mines in 
the Heazlewood, district have afforded fine examples in massive 
amorphous, subcrystalline and well developed orthorhombic 
erystallizations. 

Occasionally it is permeated to some extent with one or other 
of the Silver Chloride group, when it assumes a grey-coloured 
amorphous form, which is locally known as “grey ore.” In this 
state it invariably gives high assay returns for Silver. It often 
occurs stained and encrusted with both green and blue Copper 
Carbonates, and in some instances found coated with a mixture of 
Antimony and Lead Oxides. Anglesite is a species closely 
resembling this mineral, and it is often intimately associated with 
it, but a simple qualitative analysis soon detects the different com- 
position, its habit of crystallization is another distinguishing 
character—Cerussite occurs in tabular forms, usually six-sided 
prisms with various terminations, and is often macled. 

76. CYANOSITE (Sulphate of Copper). 
Originates from the decomposition of Cupriferous Sulphides ; 

generally occurs stalactitic, or as an amorphous efHorescence in old 
mine workings. Colour, various shades of blue to bluish-green. 
From adit, North Valley, Mount Bischoff; Gad’s Hill Range, 
Upper Mersey River, after a brass-yellow variety of Chalcopyrite, 
it is often intermixed with blebs of Galena and Blende. 
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dd. COAL, 
River Don; Mersey; Port Arthur; Seymour; Schouten 

Island ; South Cape; near Waterhouse; Three Hut Point; New 
Town; York Plains; Jerusalem; Cullenswood; Mount Nicholas; 
Sandfly ; Adventure Bay; Port Cygnet; Hamilton; Richmond ; 
Prosser’s River; Spring Bay; Mt. Munro; Fingal; Longford; 
Jericho; Inglis River; Mersey River; Western Bluff; Gad’s 
Hill; Magnet Range. 

Full detailed descriptions of our Coal measures, with numerous 
analyses of samples, will be found in the Proceedings of the Royal 
Society ot Tasmania, 1851, Johnston’s Geology of Tasmania, 1888, 
and in the Tasmanian Official Record, 1892. 

78. DOLOMITE (Carbonate of Magnesia and Lime). 
The pure crystallized form is of exceptional rarity, but the 

ordinary massive kind is of common occurrence, and is sometimes 
met with in considerable quantity. The gangue of the silver-lead 
lodes of the Heazlewood and Dundas districts is often composed 
of an irregular mixture of Brown-spar, Siderite, Calcite, with a 
limited quantity of quartz most of which is more or less stained 
with the oxides of Chrome and Nickel. At Dundas a blue~ 
coloured variety has been obtained associated with Galena. 

The massive form occurs at Mount Claude, near Mount Pelion, 
Heazlewood, and Dundas. 

79. DIAMOND (Pure Carbon). 
The occurrence of the Diamond in this island is extremely 

doubtful. It has been reported that a single minute specimen was 
detected in a parcel of gem-sand that was obtained in the vicinity 
of the Hellyer River, and sent to England for examination by the 
Van Diemen’s Land Company many years ago. 

80. DIALOGITE (Carbonate of Manganese). 
See RHODOCHROSITE. 

81. DUFRENOSITE (Sulph-arsenide of Lead with Copper 
and Silver). 

Usual colour steel-grey, with a reddish-brown streak and metallic 
appearance. It is said to occur intermixed with Tetrahedrite and 
Cupriferous Pyrites at the Fahl Ore mine, Dundas. 

82. DUNDASITE (Hydrous Carbono-phosphate of Lead and 
Alumina). 

This apparently new mineral compound forms an incrustation 
on ferro-manganese gossan. It is composed of small spherical 
ageregates, usually closely matted together. Under the lens these 
bunches show an extremely fine radiating structure. The colour 
internally is silky milk-white with a velvety outer crust of a 
dusty yellow-brown, 
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The surface often has numerous adherent crystals of Crocoisite 
which not rarely penetrate the mass. These crystals are always 
minute, but remarkable for their extremely fine development and 
acute angles. 

The q ualitative reactions of this new substance ure as follows :— 
In the matrass it becomes yellow and yields water. It is infusible 
before the blowpipe, but on coal, with ‘fluxes, yields a considerable 
quantity of metallic lead, and coats the surface with the 
characteristic yellow sublimate. When moistened with sulphuric 
acid it gives distinct reaction for phosphoric acid. {n nitric acid 
it dissolves with strong effervescence ; the residuum from the solution 
strongly deflagrates and gives phosphoric reaction. The powdered 
material, when moistened with cobalt nitrate, clearly shows the 
beautiful blue colouration of alumina. With limewater gives the 
turbidity of carbonic acid. Hardness about 2. 

Adelaide Proprietary mine, Dundas. 

83. EPIDOTE (Silicate of Iron and Calcium). 

This species frequently occurs in richly metalliferous rocks, and 
in a lesser degree it is widely diffused. It is usually of a peculiar 
and characteristic pistachio-green colour, but it often affects a 
reddish-brown colour when occurring in Serpentine. Common in 
greenstone, west of the River Leven and other places (J. Smith) ; 
abundant in clefts of rock, Magnet Range; near Table Cape; 
about the Forth River ; vicinity of Bischoff ; with quartz as veins 
in the greenstone, usually occurs in bunches of crystals—some of 
the individual specimens often met with up to an inch in length, 
Dunyan Range, Duck River; Woolnough, of clear colouration 
but small size; at Port Cygnet a black variety has been obtained 
in long bladed, thin, semi-crystallized bunches, which are fairly 
abundant in a felspathic porphyry ; at the Whyte River it has 
been found in the clefts of lode material with bunches of Calcite 
and Pyrites; at Dandas it is fairly abundant in quartz. 

84. EVANSITE (Hydrated Phosphate of Alumina). 

A rare species, occurring as botryoidal incrustations, which are 
often almost colourless, but sometimes milky white, at all times 
having an attractive pearly lustre. Jt appears to differ from the 
typical form in having a proportion of Silica chemically combined. 
The examples were obtained in a silver-lead lode with Galena 
and Sphalerite. 

Zeehan. 

85. EPSOMITE (Sulphate of Magnesia). 

Found as sub-crystallized aggregated and delicately fibrous 
masses, but also commonly as a more or less compact incrustation. 
It occurs in caverns and fissures. Abundant in the neighbour- 

hood of the Dromedary Mountain; about the Upper Lake River, 
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near the Western Tier; at Exton; Alum Cliff Caverns, near 
Chudleigh. 

86. ERYTH RITE (Arsenate of Cobalt). 

This mineral may be at once known by its characteristic peach- 
blossom colour. An extremely small quantity has been obtained 
intermixed with earthy ferruginous gossan at the Penguin Silver- 
lead Mine, Penguin River ; in small patches of distinct colouration 
as a coating on lode gangue, probably derived from the transmu- 
tation of an arsenide, at the Hampshire Silver Mine, Hampshire 
Hills (W. R. Bell). 

87. ENSTATITE (Silicate of Magnesia and Iron). ° 

This species is apparently synonymous with Bronzite. Occurs 
in sub-crystalline masses of considerable extent in connection 
with Serpentine at the Heazlewood with its variety Schiller Spar, 
and other allied forms of almost similar chemical composition. ; 
abundant with its varieties, Huskisson River; Parson’s Hood ; 
Maenet Range. 

88. EUCLASE (Silicate of Alumina and Glucina). 

Two well preserved crystals from the stanniferous drift at 
Moorina agree with the general characteristics of this rare 
mineral. 

89. EMBOLITE (Chlorobromide of Silver). 

Found in limited quantity, but often quite pure. As is usually 
the case the crystals are difficult to obtain well-defined, but 
moderately good specimens are not rare. Occurs intermixed with 
ferro-manganese gossan and earthy-lode matter. The more im- 
portant localities are the following mines :—Central Dundas, 
Maestrie’s Broken Hill, and Dundas Proprietary, at Dundas; 
The Queen, Sylvester,and Junction, at Zeehan; and the Godkin, 
Washington Hay, and Whyte River, in the Heazlewood District. 
Embolite merges gradually into Cerargyrite, the two species being 
isomorphous. The mixtures occur both here and in Australia in 
varied proportions, so that the one species may gradually merge 
into the other. 

90. KULYTINE (Silicate of Bismuth), 

A very rare mineral, occurring in minute globular patches of a 
yellow to brown colour, with a resinous lustre. 

Hampshire Silver Mine (W. R. Bell.) 

91. FAHLUNITE (Hydro-mica). 

Several forms of the hydro-mica group occur at the Mt. Bischoff, 
the Hampshire Hills, and elsewhere. The identification of the 
species is at the best doubtful in almost all the members of this 
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very unsatisfactory group. The Bischoff samples are soft, com- 
pact, and grey in colour; that from the Hampshire is much darker, 
almost black in colour, with the surface shining. 

92. FLUORITE (Fluoride of Calcitum—Fluor-spar). 

Some very fine masses of this mineral have been obtained at 
the Great Republic and other tin mines situated at Ben Lomond. 
The crystals are usually small, but beautifully defined: a common 
form is pale purple to almost colourless, with the apices of the 
acute angles distinctly stained an intensely dark purple. Modi- 
fications of form and macles are not uncommon at this locality. 
Much of the Fluor-spar occurring in this island belongs to the 
variety Chlorophane, which see. 

93. FRANKLINITE (Oxides of Iron, Manganese, and Zinc). 

A mineral with metallic lustre, dark, almost black colour, and 
characteristic reddish-brown streak. Obtained in amorphous 
and crystalline bunches intermixed with galena, mainly at the 
200 feet level, Silver Queen Mine, Zeehan. 

94. GARNET (Silicate of various bases). 

Undetermined species occur at the Hampshire Hills, where 
they are found in profusion. They vary from brown to black in 
colour, and often reach an inch in diameter. On the south side 
of Cape Barren Island they exist in st¢w in a quartz porphyry, also 
freeinthe detritus derived therefrom usually mixed with Cassiterite ; 
at several localities in the north-eastern tin fields they are plentiful 
in the drift, but generally of small size ; common in the vicinity of 
Mt. Heemskirk, usually opaque, but sometimes of good colour 
and transparent; near Mt. Claude a solid compact to sub- 
crystalline garnet rock of yellowish-brown colour occurs 
apparently belonging to the sub-species Grossularite; at Mt. 
Ramsay another rock mass has been found of a dark brown 
colour ; at this locality well formed crystals have been obtained 
imbedded in a soft magma that allows them to be easily extracted ; 
near Highwood, on the Emu River, clearly cut dodecahedrons of 
a translucent white to light yellow colour occur in lode-matter 
(W. R. Bell); on the Whyte River, near the Meredith Range, 
in minute crystals and compact masses of reddish-yellow colour— 
apparently belonging to the variety Essonite—with Actinolite 
and Molybdenite as accessory minerals. 

95. GOSLARITE (Zinc Vitriol). 
Occurs as small stalactitic and investing bunches, which are 

usually much stained with iron. 
Obtained in an adit, intermixed with other sulphates. Blue Tier, 

near Beaconsfield. 
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96. GRAPHITE (Impure Carbon). 

Of common occurrence, but invariably of indifferent quality 
and usually in the form of graphitic slate. 

It is often met with in the silver-lead lodes of Zeehan and 
Dundas, where it is usually found on fissure lode walls more or less 
intermixed with earthy matter and on the cleavage faces of Galena ; 
Norfolk Plains (Pro. Royal Soc., Tas. 1851), near Mangana ; 
Mt. Heemskirk, in the cleavages of the granite rock; Beacons- 
field; Anderson’s Creek; North Valley at Bischoff, as a large 
mass with a high metallic lustre ; on the beach about two miles 
west of the Leven River; as thick coatings in the joints of a 
crystalline limestone on the Wilmot River ; reported as occurring 
in considerable quantity at Barren Island. 

97. GROSSULARITE (a variety of Garnet). 

Occurs as a subcrystallized to somewhat solid rock near Mount 
Claude. The colour is pale olive-green to brown, with a rather 
vitreous lustre. 

98. GREENOCKITE (Sulphide of Cadmium). 

This has been reported to occur at the Godkin mine, Heazle- 
wood, implanted upon Sphalerite and lode-matter. (A. R. 
Browne). 

99. GOETHITE (Hydrated Peroxide of Iron). 

A good mineral species, crystallizing in the rhombic system. 
It may be known from other iron minerals by its blood-red colour 
when seen by transmitted light, and brownish yellow-streak. It is 
commonly globular and stalactitic, rarely in crystallized masses. 

Dial Range; Blythe River; Penguin; Dundas; Pieman 
River; Emu Bay. 

100. GALENITE (Sulphide of Lead). 

This mineral, the most abundant ore of Lead, is widely dis- 
tributed over the northern and western portions of the island, 
occurring in all its many variations of structure, from the steel- 
grain to the coarse cubical ore, often showing extreme variations 
in this respect in the same district or even individual mines. In 
geological occurrence it also varies to a greater extent than almost 
any other mineral species; here it is common to the tin-bearing 
eranites of the Ben Lomond and the fossiliferous Silurian slates 
of the Zeehan districts. 

From all localities our Lead Sulphide is characterised by the 
unusually large assay returns of Silver that it yields, so that it is 
reasonable to anticipate that it will become one of our most important 
economic minerals. The true crystals are exceptionally rare, and 
the few that have been obtained are small and obscure. This 
mineral often contains a considerable admixture of Antimony, in 
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which case it is proportionally more or less striated in structure ; 
some samples from the Heazlewood district show this in a marked 
degree. Asaruleitis comparatively pure and free from deleterious 
admixture, zine in particular—the bane of the metallurgist — being 
of exceptional occurrence in large quantity. Many specimens 
from the Junction and Queen mines at Zeehan are highly iridescent 
and show a beautiful play of colouration in blue, green, and red. 

At the Sylvester mine a large quantity of beautiful dark green 
Pyromorphite and fairly. well crystallized Cerussite has been 
obtained, overcapping the primary ore; and one of the lodes on 
the Queen property contained a considerable amount of Lithomarge, 
more or less impregnated with Silver chlorides, in the surface 
levels. That from the Owen Meredith mine had in many instances 

very fine masses of arborescent Native Silver in the clefts of the 
ore body, with which an Antimonial Silver mineral was also 
associated. 

At the Maestrie’s Broken Hill mine at Dundas an extensive 
body of oxidised argentiferous lead ore has been worked, over- 
capping and interspersed throughout the original mineral. The 
ferro-manganese lode capping of the Adelaide Proprietary mine 
at the same locality has become somewhat celebrated for the 
wonderfully fine bunches and masses of Crocoicite that have been 
obtained; in some of the more solid portions of the surface outcrop 
the gradual transmutation of the Lead Sulphide to the Chromate 
can be distinctly traced, and the vughs often contain remarkably 
developed crystals of the latteras acoating. TheScamander Silver- 
lead mine consists of a mixture of several silver-bearng minerals, 
the more important of which are Pyrites—principally arsenical, 
Sphalerite, and Galena. At the Rex Hill mine in the Ben Lomond 
district the somewhat peculiar association of Cassiterite, Mariatite, 
Chalcopyrite, and Galena is a noticeable feature in a portion of 
the property. In addition to the minerals mentioned, small lumps 
of green Malachite are occasionally met with in trenches on the 
surface. At the Madame Melba at Dundas, and Silver Cliff at 
Bischoff, Galenite is commonly met with in conjunction with 
Jamiesonite and mixed oxides, resulting from the decomposition 
of the two minerals. 

On the south bank of the Mackintosh River, about forty miles 
south-east of Bischoff, a large body of Galena has been discovered, 
much of which is intermixed with a cleavable Calcite and 
amorphous Siderite. It occurs near Deloraine with Baryta and 
Dolomite, sometimes showing alternate bands of Galena and 
Sphalerite. In the gold mining districts of Beaconsfield, Lefroy, 
and Mathinna, it is found in the reefs, often to considerable depth, 
in limited quantity, generally intermixed with Pyrites. At the 
Hampshire Hills an argentiferous lode was worked upon by 
the Van Diemen’s Land Company some years back, but without 
any permanent practical results. The matrix of this discovery 
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was a hard siliceous rock, differing in many respects frem any 
other hitherto found. Its mineral constituents also varied in 
a most remarkable degree, and included several species which 
are, so far as known, peculiar to itself. These consisted of 
Apatite, Strontianite, Fluor-spar, Argentite, and Pyrites, with 
several minerals of Cobaltand Bismuth. Scattered throughout this 
interesting and diverse mixture are blebs and bunches of 
argentiferous Galena. In the Penguin River Silver mine the 
ore mass mainly consisted of a mixture of Pyrites, Sphalerite, with 
Galena, and a small quantity of Nickel and Cobalt bearing minerals ; 
the mass giving very satisfactory assay returns. 

At the Whyte River, and at some of the Dundas mines, a 
singular mixture occurs, which is composed of Galena and 
Cerussite, forming a sulpho-carbonate. The two minerals are so 
closely combined that the reactions for both forms are obtained by 
qualitative analysis. 

The characteristic gangue or lode matrix of our Silver-lead 
mines is commonly, if not generally, a compact form of Siderite 
or Carbonate of Iron, which is occasionally varied by an admixture 
of quartz in much less quantity, and earthy matter. The Old 
World matrices of Calc-spar, Fluor, and Baryta are strangely the 
exception, and in fact are almost unknown on the more important 
Silver-lead fields of the West Coast. Many of the other mineral 
species that are usually found associated with Galenite in the 
metalliferous regions in other parts of the world are, as a rule, 
found with it here, with the exception that some of the more 
common ores of Zine elsewhere are of much less frequent 
occurrence, and the few that have been discovered are in far less 
abundance than is usual in the mines of Europe and America. 

The earliest recorded discovery of Galenite in this island was 
apparently that of an unimportant nature made at Norfolk Plains in 
1851 (Proceedings Royal Society Tasmania, 1851), and it was 
many years after that practical mining for Silver-lead commenced. 
The first was that at the Scamander River in 1885. Assays from 
the mixed argentiferous minerals obtained in the mine at this 
locality gave variable returns up to as high as 200 ozs. of Silver 
per ton, and a bulk test of about 50 tons produced at the rate of 
32 ozs. to the ton with a fair proportion of lead. This mine is 
now shut down and the locality is practically abandoned, notwith- 
standing that several discoveries of argentiferous Galena have 
been made in the vicinity. 

The more important discovery of the existence of Galenite at 
Mount Zeehan on the West Coast was made by Frank Long on 
the 8th December, 1882, (Tilley, “The Wild West of Tasmania,” 
1891), but mining for this mineral did not commence until about 
five years later. 

The principal localities are :—Zeehan; Dundas; Ben Lomond ; 
Seamander River; Bischoff; Mount Claude; Dove River; 
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Heazlewood ; Mount Lyell; Castray River; Mount Pelion; 
Penguin ; Forth; Henty River; Lake Dora; Constable’s Creek ; 
Dial Range; Arthur and Mackintosh Rivers. 

The “ Statistics of the Colony of Tasmania” for the year 1891, 
give a “ Return showing, as far as can be ascertained, the value of 
Minerals produced to date, 3lst December, 1891,” in which the 
Silver-lead mining industry is credited with the sum of £91,653: 
no Silver returns being available prior to 1888. By far the 
greater portion was produced from Sulphide ore or Galena. 

The yearly Return from the same authority is as follows :— 

Silver (Argentiferous Lead).| 1888. | 1889, 1890. 1891. 

Quantity of oreraised Tons 417 415 2053 4810 

Value of Products. £| 5838 7044 26,487 52,284 

The following has been kindly supplied by F. Belstead, Esq., 
Secretary of Mines :-— 

Return showing the Quantity and Value of Silver producea 
in Tasmania during 1892. 

Mineral. Quantity. Value of Silver. 

Hoo 80d. 
Silver-Lead Ore...! 4019 tons (yield of Silver about 

140,665 0258.) ...cccccorseresoesesesees 22,858 1 3 

PROM. .........+5. 613 tons (yield of Silver about 
BOT OULOZS.)) sch crcasnee pacateneaer 5976 15 0 

Mr. Belstead states, in literis, that “it is impossible to obtain 
even an approximates estimate of the Lead.” It may be fairly 
estimated that the total value of the Silver-lead ore raised during 
the past year was not less than £60,000. 

101. GOLD. 

The early history of Gold discovery in this island is extremely 
vague, but it appears to have been found about the year 1850 in 
the Fingal District, although systematic mining for the metal did 
not commence for some time after. 
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The auriferous districts, so far as discovered, are fairly well 
understood, so that from a mineralogical point of view it would be 
superfluous to minutely enumerate them. A few peculiar features 
as to the paragenesis and other local peculiarities may be of 
passing interest and worthy of record. At the Campbell’s 
Reward Mine, near Mt. Claude, the precious metal occurred in a 
very small vein or fracture plane in a rock that has been termed 
Porpyritic Syenite; the Gold was faced on to the rock with 
a backing of decomposed Felspar, and occurred in fern-like 
arborescent patches occasionally altering to radiating masses, the 
whole presenting a very peculiar and unique appearance. Much 
of the separated metal had the appearance of irregularly chopped 
hair, each fragment as seen under the microscope being covered 
with extremely minute recurved barbs ; scattered throughout the 
mass were also flaky plates of extreme tenuity, the surface of 
these bemg covered with sub-crystalline impressions. Altogether 
the general structure of the metal and its mode of occurrence 
differ very much from any other auriferous formation known to 
exist in the island; the Long Plain alluvial gold-field was noted 
for the numerous and remarkably fine crystal forms of the’ metal 
that were obtained—even rivalling Ballarat in this respect. Many 
individual crystals were found measuring above 23-inch in length, 
which were often aggregated together in masses of considerable 
size; some presenting an exquisitely beautiful arboriform struc- 
ture and others again in a filiform mass, the latter occasionally so 
intermixed as to present a sponge-like structure. It is to be 
regretted that more examples of these peculiar masses were not 
secured as museum specimens, for now their ovcurrence has almost 
become a matter of history. The gold was, as a rule, but little 
waterworn, and apparently occurred in small lenticular veins 
composed of Siderite, Quartz, and Pyrites, interlaminated in the 
folia of the schistose country rock. In some of the Lefroy mines 
very fine examples of “slickensides”? occur, which are often faced 
with striations and patches of gold, the whole being furrowed 
and highly polished; at the Queen River an almost white gold 
has been obtained, caused by its admixture with silver, and thus 
forming the variety known as Electrum; at M‘Kusick’s Creek, 
near the King River, a considerable number of crystals were 
obtained, the prevailing form being much elongated, in many 
instances reaching nearly an inch in leneth; on the property of 
the Union Prospecting Association, at Back Creek, the metal has 
been discovered scattered throughout a matrix of white friable 
sandstone, which apparently forms the wall ofa quartz reef; at 
Mt. Ramsay the cupriferous pyrites, occurring in the characteristic 
hornblendic rock of the locality, has been found by analysis to be 
highly auriferous; at Mt. Lyell the ironstone, principally 
micaceous Hematite and Limonite, contains more or less free 
gold, which is also the case with the Baryte, Pyrites, and 
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Native Copper occurring at the same locality; at the Specimen 
Reef Mine and other places near the Savage River a large quantity 
of gold has been obtained in and closely associated with Siderite, 
which mineral appears to be the main matrix of the metal at this 
locality ; at Lefroy and in the Fingal District when Galena is met 
with in the mines it often contains gold, and the small quantity of 
Sphalerite that occurs is invariably auriferous; at Waterhouse a 
considerable quantity of auriferous Mispickel and Marcasite 
occurs in the quartz reefs of the district, and the greater portion of 
the various pyritous minerals of the Beaconsfield, Lefroy, and 
Fingal gold mining districts are so rich in the precicus metal as 
to make their metallurgic treatment of considerable importance 
to the various mines; at the Ring River the gold is commonly 
alloyed with a small quantity of Bismuth, a peculiarity not known 
to exist at any other locality in the island ; in the vicinity of the 
Pieman River District the auriferous drifts often contain a com- 
paratively large quantity of Osmiridium,—Badger Plain, near 
the Savage River, being a noted locality ; in the stanniferous 
drift near Branxholm small flakes of gold are often met with, but 
not in sufficient quantity to render it of any economic importance ; 
much of the alluvial gold obtained on the Lisle field is often coated 
with a dark, almost black substance, which is apparently Ferro- 
manganese; occurs sparingly in a soft silicious tufa, of a yellowish- 
brown colour in a body of considerable extent in connection with 
a dioritic rock at the Castray River. In the same formation 
grains of Iridium are often met with, and numerous fine grains of 
Titaniferous Iron. The average purity of the gold of this colony 
is about 96 per cent. the balance being usually the metals of the 
platinoid group. The largest nuggets of gold obtained in this 
island were discovered at the Rocky River, a tributary of the 
Pieman, in 1883. Their respective weights were 143 and 243 ozs. 

Mr. F. Danvers Power, F.G.S., states, regarding the auriferous 
formation discovered at the Castray River, that ‘“‘ The country rock 
is slate, and on this has been deposited beds of volcanic ejecta ; 
these latter are more or less auriferous. The volcanic material, 
where undecomposed, is green in colour and of compact texture, 
showing magnetic pyrites here and there distributed throughout 
it. As this becomes weathered it decomposes into a ferruginous 
clay, somewhat sandy, but various beds may be recognized by 
their structure, hardness, mottled appearance, or some other feature 
peculiar to them. The gold in this material is not evenly dis- 
tributed ; occasionally a rich patch is struck, but the bulk is 
unpayable. The whole deposit is a fac simile of one occurring at 
Mandurama, in New South Wales, where extensive work has 
been done ; there, also, patches have been found, but the majority 
1s too poor to pay.” (Report on the New Castray Gold Mining 
Co’s. blocks, 1891). 

Information regarding the production of gold in this island is not 
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available prior to 1860; from this year to the end of 1892 the total 
quantity obtained is estimated at 271,106 oz., valued at about 
£2,666,608, but large quantities are known to have left the colony 
by private hands from the alluvial districts generally, but more 
particularly from the western fields. r 

Decennial Return Showing Gold Produced. 

Year. Ozs. Value. 

ES 
TES Sebodo sce aces nncacensteachtess 46,577 176,442 

dU cte 6 De ei Oe Ce 42,339 160,404 

EB Gdns acdsee vcceovaes ceuees 41,240 155,309 

Pees secs teal lee ocectel es 31,014 117,250 

My Bee is diated aSeewesicdicelce 42,609 158,533 

ES ls otecad nediateassiadses'siasinate 39,610 147,154 

DS Bee sane Sctoiioe's sh vleicae dudes se 32,332 119,703 

OO cc oedddip senesced ewes os 23,451 87,114 

eR OE ie Patra tice, oc no'ee aiwierd’s 0,0 010 39,203 149,816 

Nesey Seapine duct a'cdwuia ds dscns 43,278 162,292 

_ (The Returns obtained from the Tasmanian Official Record, 1892, and 
the Mines Department.) 

102. GENTHITE (Nickel Gymnite, Hydrated Silicate of 
Nickel and Magnesia). 

A few small specimens of a hydrated Silicate of Nickel, show- 
the clear characteristic apple-green colour, have been obtained in 
the workings of the Heazlewood Silver-lead Mine. They 
occurred as thin incrustrations, and apparently belong to this 
species, or at least to an analogous form. 

103. GYPSUM (Sulphate of Lime or Selenite). 

Abundant on the Grunter Hill, Upper Mersey River, in veins 
occurring in blue mountain limestone; the radiating cubical 
masses are of great size and iridescent appearance (W. R. Bell) ; 
Circular Pond Marsh, near Gad’s Hill; in small lumps near 
Launceston ; Gipps Creek, Ben Lomond; Mt. Horror; Zeehan; 
at Trial Harbour this is often met with forming radiating bunches 
attached to tale. 

104. GLAUBER SALT (Sulphate of Soda). 
_ On the floor of the caverns, intermixed with Native Alum as a 
powder of a dirty-white colour. 

Alum Cliff; River Mersey, near Chudleigh. 

104a. GIBBSITE (Terhydrate of Alumina). 

A white incrusting mineral with an indistinct fibrous structure. 
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It occurs in coralloidal aggregations and mammillary patches 
implanted upon Limonite and Psilomelane. 

Central Dundas and other mines, Dundas. 

105. HYPERSTHENE (Silicate of Magnesia, Calcium, and 
Iron). 

On the east side of the Parson’s Hood Mountain. This 
mineral occurs with Schiller Spar and Dialage Rock ; occasionally 
it contains specks of Copper Pyrites. 

Fairly abundant at the Heazlewood; on the Forth River ; 
Meredith Range ; Dundas. 

106. HYDROMAGNESITE (Hydro-carbonate of Magnesia). 

An amorphous mineral resulting from the alteration of Brucite. 
It has not been found in a crystallized condition, its usual mode of 
occurrence being in the form of chalk-like crusts. In Serpentine 
with Brucite. 
Heemskirk ; (Ballarat School of Mines, Museum) ; ofapparently 

rare occurrence in thin incrustations, Heazlewood. 

107. HORNBLENDE (Silicate of Lime, Magnesia, Iron, c). 

Occurs massive, forming a large lenticular rock inass at Mount 
Ramsay. The rock is fine to fairly coarse subcrystalline structure 
of a black colour with a dull lustre. It in many respects resembles 
an analogous formation at Biggenden, Queensland; there is also 
a strong resemblance as regards the associated minerals, both con- 
taining the metal Bismuth, Pyrites of various kinds, and Gold. 
In the Biggenden mine the metallic minerals occur of a more 
oxidised or secondary character than at Mount Ramsay, but both 
have many striking points of resemblance to each other. The 
same variety of rock is also abundant at the Hampshire Hills, but 
without many of the minerals common to the Queensland locality 
and Mount Ramsay; columnar Hornblende occurs at a locality 
about six miles east of the Hampshire Hills and west of the 
Blythe River; it is found in combination with a large deposit of 
Maenetic Iron ore. The blades of this mineral, if they occurred 
without cleavage planes, could be obtained up to nearly two 
feet in length. The colour of the mineral is a very dark green to 
almost black; to the south-east of the Hampshire Hills a peculiar 

fibrous brown variety occurs. It is found in masses having much 
the appearance and structure of Chrokidolite from South Africa : 
examples have been broken out measuring above one foot in length. 
At the Heazlewood an extensive mass occurs which is many feet 
in thickness ; it occurs as aciculated crystals which are interlaced, 
forming an almost solid compact rock of a pale asparagus-green 
colour, On the western side of the Heazlewood River a dark grey 
coloured form has been found in considerable quantity. 

Abundant near the Madam Melba mine, North Dundas ; at the 
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Upper Arthur River it forms a rock of fine texture and intense 
black colour ; at the head of the Savage River it occurs in large 
quantity as a rock of medium texture and dark colouration; at 
Dundas semi-serpentised Hornblende occurs as well as_ the 
characteristic form. | 

The crystals of Hornblende are always elongated, which is 
an important difference between that mineral and its congener 
Augite. 

108. HALLOYSITE (Hydrated Silicate of Alumina). 

Contains more Silica than Kaolin and more Alumina than 
Smectite, but all are very unsatisfactory species, as they certainly 
merge one with the other. 

When containing an admixture of iron oxide it varies to a 
substance that is known as Bole. 

Mount Claude ; Mount Cameron:; Heazlewood; Blue Tier ; 
of a greenish-white colour with brecciated Ankerite, Dolomite, 
and Pyrites, Dundas; with Galena and Siderite, Dundas and 
Zeehan. . 

109. HALITE (Chloride of Sodium). 

Occurs as a powdery incrustation, usually very impure. 
Salt Pan Plains. 

110. HEMATITE (Peroxide of Iron). 
One of the most abundant and diffused minerals; it occurs in 

vast quantity at many localities, more especially throughout the 
northern portion of the island. Almost all the many forms it 
assumes have been obtained in more or less profusion; these may 
be divided into four principal groups, viz :— 

1. Specular Iron—the crystallized form. 
“ Hepatic form in well defined crystals in the south end 
of Flinders Island, on the beach in Basalt, south- 
west of Mount Eliza,’ (Gould, Pro. Royal Society 
Tasmania, 1871). Forth River; Black Bluff Mountain; 
Arthur River, near the Hellyer; Dial Range, with 
manganese oxide; Mount Lyell; Ilfracombe ; Blythe, 
Leven, Forth, and Penguin Rivers; Meredith Range ; 
at Ilfracombe a variety occurs which has been termed 
“Needle Ore,” the crystals are often of considerable 
size and much intermixed. 

2. Massive, or Red Hematite. 
Forth River, near its junction with the Dove; it is 
foliated and has a highly brilliant lustre; it occurs in a 
quartz porphyry and covers a considerable area; at the 
Blythe an enormous mass occurs in practically an 
inexhaustible quantity and very good quality; on the 
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west bank of the Tamar extensive deposits exist which 
have been economically worked; Circular Head ; 
Blue Tier; Mount Heemskirk; King River; Pieman 
River; Flinders Island; Arthur River; Dial Range 
and Mount Lyell; many other places. 

3. Micaceous. 
Of minute scaly structure. Whyte River, in quartz; 
Mount Reid; Macquarie Harbour; Pieman River; 
Dundas; Mount Heemskirk; Mount Lyell, where it 
is in part highly auriferous. At this locality a variety 
occurs in minute crystals, forming a black powder 
which is reported to be also auriferous: assays have 
been made up to 15 ozs. of gold per ton of material. 

4. Reddle.—Red ochre or earthy oxide. 
This variety commonly occurs with the other forms from 
which it is disintegrated; it is often impure by admixture 
with earthy matter. Occurs in considerable abundance 
at many places on the West Tamar and along the north- 
west portion of the island; Flinders Island; Mount 
Lyell, where it is often intimately mixed with powdery 
Baryte, in which state it has been termed “ Volcanic 
Mud;” and Crocus; at this locality it often contains 
free gold. 

It has been stated (“Tasmania and its Mineral Resources, 
1888”), that “early in the century Lieut.-Governor Collins 
forwarded a quantity of the ore to England, but without practical 
results, though Mr. Commissioner Bigge subsequently stated in 
his report on the trade and agriculture of New South Wales (of 
which this colony was then a dependency), that analysis made in 
England passed it ‘ to consist of pure protoxide of iron, similar to 
the black ore of Sweden, and furnishing a very pure and malleable 
metal.” Surveyor-General Evans states (“A Geographical, 
Historical, and Topographical description of Van Diemen’s Land, 
1822’), “Within a few miles of Launceston there is a most 
surprising abundance of iron. Literally speaking, there are entire 
mountains of the ore, which is so remarkably rich that it has been 
found to yield seventy per cent. of pure metal.” 

111. HUASCOLITE (Sulphide of Lead and Zinc). 

Occurs in large to small blocks and masses in the workings of 
the Godkin Extended mine, Whyte River. The ore occurs loosely 
imbedded in a friable granular sandstone and pug, the latter 
apparently resulting from the decomposition of primary sulphide 
minerals. In the loosely aggregated rock, and more rarely in the 
mineral itself, indistinct fossil shell casts occur, so that it is 
reasonable to infer that this mineral may be a secondary deposition 
of marine origin, formed from a sediment charged with mineral 
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matter derived from the detrition of a lode which so far has not 
been discovered. In the same formation blocks of Galena and 
“slugs” of Silver Glance and argentiferous Pyrites also occur, the 
whole giving high assay returns of Silver. 

112. HALOTRICHITE (An Iron Alum). 

Found in fibrous silky masses of pale colour. 
West Coast (Technological Museum Collection, Melbourne). 

1138. IRON, METEORIC, (Jron, Nickel, Sc). 

A remarkably fine sample of this interesting substance weighing 
nearly 3 lbs. was obtained some years back at the Blue Tier, 
nerth-east coast ; it was found in stanniferous drift by a party of 
miners, and so excited their curiosity that they retained the 
specimen which is now in my collection. 

This Meteorite is coated with a semi-polished crust much darker 
in colour than its general outer surface, much of which is apparently 
worn by attrition and is then coloured by iron oxide. The surface 
generally contains numerous shallow cavities or pittings, the 
major portion of which contain a white dull substance showing 
grains of mica—this is probably granitic grit. The fractured 
surface discloses a very white metallic iron which is finely granulated 
with an indistinct striated structure, exactly as if it would clearly 
show the Widmannstetten figures if polished. As far as I am 
aware this is the only instance of a discovery of a meteorite that 
has occurred in this island. 

114. IDOCRASE (Silicate of Calcium and Alumina coloured 
mith Iron. 

Mount Ramsay. (J. Smith.) 

115. ILVAITE (Silicate of Iron and Calcium, colour black). 

St. Paul’s Plains. (Pro. Royal Soc. Tas., 1853.) 

116. IODYRITE (Lodide of Silver). 

This important and somewhat rare ore of Silver usually occurs 
of a pale yellow colour, and when in crystals they are of hexagonal 
form. It has been obtained in small quantity at the Washington 
Hay Silver Mine, Heazlewood. (C. F. Heathcote). 

117. IOLITE (Silicate of Alumina, Magnesia, and Iron). 

Of a pale blue colour from a vugh. 
Hampshire Silver Mine, Hampshire Hills. (W. R. Bell.) 

118. JAMIESONITE (Sulphantimonite of Lead). 

Occurs in somewhat large quantity at the Silver Cliff and the 
old Waratah mines at Mount Bischoff. At this locality its 
common mode of occurrence is filiform and amorphous, the 
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entangled fibres often forming large masses of a dark, almost 
black colour. At the Madam Melba mine at Dundas it was 
discovered forming a dense compact lode, the fractures of which 
contained bands and coatings of the mixed oxides of Antimony 
and Lead. At this locality it oceasionally forms bunches of fine 
acicular crystals which are implanted upon brown spar, and it is 
not uncommonly intermixed with Boulangerite and Galena. 

119. KAOLINITE (Hydrated Silicate of Alumina). 

The ordinary Porcelain Clay or Kaolin, which, when pure, 
contains no alkaline matter and should not fuse; but the majority 
of substances that are locally termed “ Kaolin” are to a more or 
less degree fusible, and therefore impure. The more alkaline 
matter contained in a substance the more fusible it becomes ; when 
this is the case it probably belongs to some other form of clay-like 
mineral. 

In abundance, of good quality, Killicrankie Bay, Flinders 
Island ; Circular Head; Piper River, in extensive beds; Mt. 
Claude; Middlesex Plains; Mt. Housetop; Mt. Bischoff; 
Derby, and places on the north-eastern tin field; about one mile 
south of Alford, Lower Piper River. 

120. KAMMERERITE (a Ripidolite, coloured Red by Chromic 
Acid). 

Occurs massive. and granular in Serpentine with Magnetite, 
North Dundas. (Stitt and Cullingsworth, in Tasmanian 
Exhibition Collection, 1891.) 

121. KERMESITE (Sulphide of Oxide of Antimony). 

A mineral supposed to be this occurs as small red crystals, 
Hay’s P. A. Mine, Castray River. 

122. KYANITE (Anhydrous Silicate of Alumina). 

In characteristic prisms of a pale blue colour, under Mount 
Cameron; near the River Forth (J. Smith). 

Clayton Rivulet (Gould, Pro. Royal Soc. Tas., 1873). 

123. LIMONITE (Hydrated Peroxide of Iron). 

In fibrous radiating masses, Emu River, south of Hampshire 
(W. R. Bell). At Dundas this mineral occurs pseudomorphous 
after Siderite, and is then known locally as ‘Tomahawk Iron.” 
On the banks of the River Tamar extinct Tertiary forms of several 
species of fresh-water shells belonging to the genus Unio occur, 
similarly changed to Limonite. At Beaconsfield crystals of 
Pyrites have been found also altered to this mineral, and at 
Bischoff it forms a portion of the ‘“ Brown Face,” which was 
apparently originally a huge mass of Pyrites containing dis- 
seminated Cassiterite, 
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Abundant at the Vale of Belvoir as a secondary formation in 
concretionary masses, often of peculiar form and _ variously 
coloured; plentiful at Zeehan and Dundas, often forming portion 
of the cappings of argentiferous lodes ; abundant at the Heazle- 
wood; Meredith Range ; Savage River; Ilfracombe; Beacons- 
field; "Blythe ; Dial Range ; Mount Claude; Middlesex ; Mount 
Housetop ; ; Mount Lyell; King River: Mount Ramsay; in fine 
cubes after Pyrites, Savage River: ; and many other localities. 

Limonite is not a oood mineral species, as the amount of 
hydration varies very “much and it does not crystallize. The 
streak is always yellow, by which it may be known from Hematite 
and Magnetite. It often forms a cementing medium in breccias 
and conclomerates. 

124. LEPIDOMELANE (Silicate of Iron, Alumina, and 
Potash). 

A dark coloured variety of Mica occurring in Granite near the 
contact of plutomic and sedimentary rocks. 

Mount Heemskirk ; North-east Coast. 

125. LABRADORITE (Silicate of Alumina, Calcium, and 
Soda). 

A variety of Felspar ; it is a well known constituent. of certain 
rocks. Occurs in a blue slate in detached crystal forms. Arthur 
River near its junction with the Hellyer. (W..R. Bell.) 

126. LIGNITE (Brown Coal). 

A semi-formed coal, retaining the texture of the wood from 
which it wasformed. Bischoff; Breadalbane; Evandale ; Mac- 
quarie Harbour; Launceston; Young Town; Pig Island, and 
other places. 

At Beaconsfield a peculiar variety is found, that appears to be 
close to a form that has beennamed Dopplerite. It isan extremely 
brittle, intensely black, highly polished, jet-like hydro-carbonaceous 
substance, that has heen obtained from the Tasmania and other 
gold mines at Beaconsfield. It occurs at considerable depth from 
the surface in the workings of the mines, which are in Silurian 
strata and apparently originates from infiltrated water charged 
with organic matter. A mineral with much the same appearance 
and nature has been found in the Bischoff Silver-lead mine; it 
occurred filling cleavage planes and in vughs in the lode gangue; 
at the Upper Arthur River, about three miles from Bischoff, a 
similar substance occurs in a hard siliceous rock, again filling 
cavities. 

127. LITHOMARGE (Hydrated Silicate of Alumina). 

A soft unctuous clay-like substance, more or less coloured by 
Tron Oxide, 
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Near Conara; Piper River; Mount Claude; Flinders Island ; 
Mount Bischoff. Abundant at Mount Lyell, often containing 
Native Copper; Blue Tier, near Beaconsfield ; often met with 
on the North-east tin fields, where it apparently results from the 
decomposition of triclinic Felspars of stanniferous Granite. 

128. LEAD, NATIVE. 

I received two minute specimens of this rare native metal from 
the South Nevada mine at Dundas. One of these I carefully 
examined, with the result that it proved to be this metal. 

129. LEPIDOLITE (Lithia Mica). 
Occurs ina dyke between metamorphic slate and greenstone 

(Diorite). It varies in thickness from five to eight inches. 
Mount Ramsay and near the Arthur River (W. R. Bell). The 

Mica of stanniferous matrices usually contains Lithia. North-east 
Coast. 

130. LAUMONTITE (Hydrated Silicate of Alumina and 
Calcium). 

A Zeolite of very decomposable nature, that occurs in cavities 
in a rock that abuts upon Granite. The colour is flesh-red, 
but fades on exposure. To preserve the specimens it is absolutely 
necessary to coat the mineral with a varnish or gum to exclude 
the air. 

Hampshire Hills. 

131. LEADHILLITE (Sulphato-carbonate of Lead). 

This mineral is characterised by its pearly lustre on the cleavage 
face, grey colour, and chemical reactions. 

At the Godkin mine, Whvte River, it is often met with in the 
form of amorphous nodular masses without any trace of 
crystallization; but more rarely minute crystals may be obtained 
attached to the larger lumps. It is found embedded in a Kaolinic 
substance, associated with earthy Pyromorphite and Cerussite. It 
also occurs at several of the Dundas mines, but always intimately 
mixed with allied lead minerals. 

In Australia it commonly occurs, but, as here, in limited quantity 
and usually in the amorphous form. 

132. MALACHITE (Green Carbonate of Copper). 

This mineral, which is so abundant at several of the mining 
districts of Australia, is here comparatively rare, and only known 
to occur in a thin coating or incrustation. 

Heazlewood ; Cascade; Mackintosh River; Badger Head; 
Frankford, &ce. 

133. MELANTERITE (Iron Vitriol). 
Doubtless originates from the decomposition of Pyrites ; it is 
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usually found in old mine workings where there is a percolation of 
water. 

In adit level, Bischoff; Silver Crown mine, Zeehan; Blue 
Tier, near Beaconsfield. 

134. MORENOSITE (Nickel Vitriol, or Sulphate). 

This vitriol occurs as a greenish-white efflorescence in mine 
workings. It was obtained by Mr. G. Thereau, F.G.S. (Report 
on the future Prospects as regards Production and Permanency of 
the Beaconsfield and Salisbury Mining Districts, 1883), in an 
adit on the property of the Victoria Gold Mining Company, Blue 
Tier, near Beaconsfield. An analysis made by Mr. W. F. Ward, 
Government Analyst (loc. cit.), “from selected portions of the 
mineral,” gave the following return :— 

WRC el (I RIMC. ss i555 dona scenceesceeneds ts 9°15 per cent. 
Aran JProtoxide © ~....<scceetsesevssnctese 1:08 Ee 
SHE BHUTIC A CIC. ..0scc0sesccspeasevensses 34°20 *3 
NURIDED) \osiassccnsceuscnssse sen ncepitinesttnaes 44°80 

At this mine, and on the Blue Tier Company’s property in the 
vicinity, tunnels have been driven for a considerable distance into 
the range, which, after passing through a disturbed formation, 
penetrated a large quantity of pyrites of various kinds that soon 
decomposed, forming a mass of sulphates much intermixed deposited 
upon the sides and roof of the adits, giving off a considerable evolution 
of heat. These sulphates present a considerable admixture of 
bases: both occasionally show anefflorescent mass that can be fairly 
defined, but more often the forms cannot be separated, and it 
remains to be proved how far they may be homogeneously combined. 

The “ dyke” or lode appears to be composed of Quartz, Calcite, 
with Serpentine, and, according to Mr. Thureau’s Report, Felspar, 
intermixed with the slaty country rock. It is thickly charged 
with Pyrite, Sphalerite, Millerite and Pyrrhotine—the first often 
highly auriferous. 

Mr. W. F. Ward (loc. cit.) has made a careful and instructive 
examination of this interesting mineral mass: he states :— 

“This mineral occurs in crystalline masses of a pale green 
colour, the cavities and parts of the surface being covered with 
minute hair-like crystals; the fracture is saccharoidal, and of a 
sea-green colour. The hardness is about 2; the taste metallic 
astringent ; powder white; readily soluble in water. When 
gently treated it melts in its water of crystallization, afterwards 
intermixing and leaving a buff-coloured mass resembling pumice, 
which is infusible before the blowpipe, giving off sulphurous 
acid, and turning brown on the surface owing to the per-oxidation 
of the iron present. 

The following shows the average composition :— 
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Per cent. 
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The formation of the mineral is doubtless due to the oxidation 
of Sulphides of Nickel, Zinc, and Iron in contact with rocks 
capable of yielding Alumina and Magnesia, which would explain 
the evolution of heat stated to occur during its production.” 

135. MAGNESITE (Carbonate of Magnesia). 

Occurs in Serpentine, Parson’s Hood Mountain ; in veins, Trial 
Harbour; Meredith Range ; Dundas ; Heazlewood. 

136. MARCASITE (White Iron Pyrites). 

This species is dimorphous with ordinary Pyrite, but is paler in 
colour. Itis apparently of more modern origin, as it is of common 
occurrence in Lignite, Coal, and Clays. 

Often occurs in the Mersey and Don Coal Measures, near the 
Scamander River; Mount Heemskirk; Beaconsfield; St. Mary’s ; 
Waterhouse ; and in small quantity in many other localities. 

1387. MAGNETITE (Magnetic Iron Oxide). 

A remarkably pure highly magnetic form occurs in large 
quantity at the Hampshire Hills; it is somewhat granular in 
structure and presents a beautiful iridescent tarnish ; fairly abundant 
in the vicinity of the Pieman River; Emu River; Ilfracombe. 
Abundant on the banks of a small tributary of the Blyth River, 
near Housetop Mountain; Mount Pelion; Dundas; and other 
places. Magnetite powders black, which is very characteristic. 
It is supposed that Hornblende, upon decomposition, often alters 
to this mineral. 

138. MASSICOT (Yellow Lead Oxide). 
Usually occurs as a powdery coating on the Sulphide or oxidised 

Lead ores; it is but rarely met with in a massive condition. It is 
often closely intermixed with the oxides of Antimony and Iron. 

Obtained in comparatively large quantity with Galena, Cerussite 
and Anglesite, Mastrie’s Broken Hill and Comet mines, Dundas ; 
with Ferro-manganese, Cerussite and Galenite, but rarely associated 
with Crocoisite, Adelaide Proprietary ; incrusting Jamiesonite 
and Galenite, usually intermixed with Antimonial Ochre, Madam 
Melba, North Dundas; in limited quantity at several of the 
Heazlewood and Zeehan Silver-lead mines. 
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At Dundas this ore gives high assay returnsin Silver, which metal 
probably occurs as an intermixed Chloride. 

139. MELACONITE (Black Oxide of Copper). 

Rarely found in large quantity: its common mode of occurrence 
is as a thin coating upon other Copper minerals. 

Star of Peace and Lone Hand mines, Cascade. At the latter 
locality it was met with disseminated and filling small pockets in 
the granite, often occurring with Chalcopyrite and Cassiterite ; 
Penguin Copper mine with Pyrites and Grey Sulphide of Copper; 
Saxon’s Creek, near Frankford, in the clefts of lode quartz with 
cupriferous Pyrites. 

140. MATLOCKITE (Oxychloride of Lead). 

In tabular crystals of a greenish-grey colour, apparently rare. 
Associated with mixed Sulphide and Carbonate ores. Sylvester 
Mine, Zeehan (A. J. Taylor). In small plates of a honey-yellow 
colour attached to Galena. 

Montana 8. M. Co., Zeehan. 

141. MUSCOVITE (Potash Mica). 

Foliated and flexible, from the Granite district between St. 
Valentine’s Peak and Housetop Mountain (Pro. Royal Soc. Tas., 
1851); in concretionary masses and crystals which are occasionally 
nearly one inch in length, Hampshire Hills; common in fair sized 
flakes, Flinders Island; George’s Bay vicinity; West Coast; 
abundant on East Coast, in some places of a bright golden colour 
in minute flakes; Gould’s Country. In the majority of stanniferous 
rocks, such as the Granites and Greisens, the Mica contains 
strong traces of the element Lithia. This mineral is the common 
light-coloured Mica so abundant in our Granite districts, of which 
rock it is an important constituent. 

142. MOLYBDENITE (Sulphide of Molybdenum). 

Abundant with Cassiterite at the Lottah and other mines at 
Blue Tier; Mount Heemskirk; at a locality six miles east of 
Hampshire and west of the Blythe River, with Magnetite and 
Hornblende (W. R. Bell); South Flinders and Cape Barren 
Islands; as small flaky masses in Quartz at the Iris River, 
near Middlesex; sparingly in Felspar at the Western Bluff; 
Castra, in felspathic porphyry; in Garnet rock, Upper Emu 
River ; in atough siliceous rock with columnar Hornblende at 
Heighwood, on the Upper Blythe River; Whyte River, with 
Garnet and Hornblende; Schouten Island. 

143. MOLYBDINE (JMolybdic Acid or Oxide). 

Obtained in small quantity as a pulverulent incrustation of a 
clear yellow colour and dull earthly appearance on a hard dark 
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coloured siliceous base at the Hampshire Silver mine (W. R. 
Bell); on lode-matter, mainly Greisen and Quartz Porphyry, 
as a thin powdery crust with Molybdenite, at the Blue Tier; on 
white opaque quartz at the River Iris with the Sulphide and 
Cassiterite. 

144. MESOLITE (Hydrated Silicate of Alumina, Lime, and 
Soda). 

A Zeolite occurring as small globules of a fibrous structure. 
Near railway bridge, Hellyer River. 

145. MIMETITE (Phospho-Arseniate of Lead). 

Occurs in minute bunches of crystals on the wall of a lode at 
the Hampshire Silver mine. The groups of crystals are composed 
of aggregations of six-sided prisms, abruptly terminated at their 
apices, of a highly polished dark brown colour. They are of 
extreme rarity, and were only obtained in one portion of the 
lode. (W. R. Bell). 

146. MIRABILITE—See Grauser Satr. 

147. MARATITE (Sulphide of Zinc and Iron). 

This is apparently a variety of Blende, portion of the Zinc 
being replaced by Iron. It is dark coloured, almost black, with 
a sub-metallic lustre. 

Star of Peace Tin mine, Cascade; Rex’s Hill, near Ben 
Lomond, Mount Bischoff. 

148. MINERAL PITCH—See Aspuattum. 

149. MILOSCHIN (Chrome Ochre). 

A clay-like pulverulent or earthy mineral coloured green by 
Chromic Acid. 
Blue Tier, near Beaconsfield ; Dundas; near Mount Claude. 

150. MENACCANITE (Titanic Iron Oxide). 
This is the “ Black Jack” of the East Coast tin-miners. Itis an 

extremely abundant mineral, its main localities being the Blue Tier ; 
Cascade; Mount Claude; Denison; Dundas; Blythe River 
(blue-black to black); George’s Bay, and other places. The 
variety Nigrine is said to occur abundantly at Rocky Point, 
West Coast; Franklin Harbour. (Ballarat School of Mines 
Museum.) 

151. MONTRONITE (Hydrated Silicate of Iron). 

Always ofa dull greenish colour, with an unctuous feel and 
waxy lustre. Found massive, with a conchoidal fracture. Occurs 
near New Norfolk; Hampshire Hills. (Melbourne Technological 
Museum Collection). 
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152. MINIUM (Red Owide of Lead). 

Occurs as a pulverulent coating on other Lead minerals and 
lode-matter. The colour is an unmistakable bright red, with a 
feeble lustre. 

Whyte River Silver-lead mine. 
At the Adelaide Proprietary, Dundas, the Cerussite crystals 

are occasionally pitted with a dull black lead oxide which may be 
this species discoloured with powdery Manganese, or it may 
prove to be its more rare congener the binoxide (Plattnerite). 
The minute quantity noticed prevents a careful examination. 

1538. MARMOLITE (Foliated Serpentine). 

Our Serpentines vary to a considerable extent both in colour 
and structure, and they include the major portion of the described 
variations. 

Bonanza mine, Dundas (Montgomery). 

154. MERCURY, NATIVE. 

As minute globules distributed throughout a siliceous slate- 
rock which is coloured by organic matter. Native Gold-amalgam 
or “ White Gold” of the prospectors is reported to occur with it, 
but this statement requires confirmation. 

A short distance north of the Linda River, near Mount Lyell. 
(Alfred J. Taylor.) 

155. MELANOCHROITE (Chromate of Lead). 

This form of Lead Chromate mainly differs from Crocoisite in 
its darker colour and brick-red streak. 

Judging from the small quantity obtained it appears to be of 
rare occurrence : that examined was found in some specimens of 
ferro-manganese gossan from the Adelaide Proprietary mine at 
Dundas. It occurred in small amorphous patches mixed with 
larger masses of its congener and flakes of Galena. 

Hitherto its only recorded locality has been the Silver-lead mines 
of the Ural, Siberia, so that its detection here is of interest to 
mineralogists. 

156. MILLERITE (Sulphide of Nickel). 

Occurs in delicate capillary filaments of various shades of 
yellow, sometimes with an iridescent tarnish. The pure mineral 
contains 64°), of metallic Nickel. The occurrence of several 
species of nickelliferous minerals in the north-western portion of 
the island is of some interest, and tends to the supposition that 
this metal may be discovered in payable quantity when a thorough 
search is made for it. It is almost needless to say that it is of 
great economic value. Mr. G. Thureau, F.G.S. (Report on the 
future Prospects as regards Production and Permanency of the 
Beaconsfield and Salisbury Mining Districts, 1883), states that, 
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“This mineral occurs in a dyke of intrusive rock, Quartzose, 
Felspathic, and apparently Porphyritic, containing in the joints 
Millerite, which shows various shades of yellow, in_ brittle 
capillary crystals, with other Sulphides” ; reported to occur at the 
Penguin River with Galena and other minerals. 

157. NICCOLITE (Arsenical Nickel). 
This species is of doubtful identification. I am informed that 

it was found in limited quantity with Galena and Pyrites, at the 
Penguin River. As the mines at this locality have been shut 
down for some time it is impossible to obtain an example for 
examination. It is probable that nickelliferous Pyrrhotite has been 
mistaken for this mineral. An assay made by Mr. Cosmo 
Newberry in 1870, of mixed Arsenides and Sulphides, gave a 
return of 5 per cent. Cobalt and 3 per cent. Nickel (Just, 
“Tasmaniana,” 1879). 

158. NATROLITE (Hydrated Silicate of Alumina and Soda, 
variety—Radiolite). 

A Zeolite occurring as thin white films, with radiating structure, 
in clefts of the diabase rock at Launceston. The identification is 
doubtful. 

159. ORTHOCLASE ( Potash Felspar). 
Exceptionally beautiful crystals of Felspar occur in the neighbour- 

of Kilicrankie Bay, Flinders Island (Gould, Proceedings Royal 
Society Tasmania, 1871). Abundant in fine crystals which are 
often three inches in length, of a milky-white to yellow-brown 
colour, which occur embedded and implanted in a siliceous 
magma at the Great Republic mine, Ben Lomond ; plentiful about 
George’s Bay ; Mount Heemskirk, in the porphyry and granite 
of the locality ; massive and highly crystalline, flesh-red in colour, 
on the east bank of the Mersey River above Gad’s Hill; in 
dykes, of a white to pale green colour, on the west side of the 
Mersey, distant about two miles above the crossing, in large yellow 
crystals, forming a broad band in Granite rock. A dyke composed 
of a solid compact subcrystalline Felsite rock, yellowish-brown in 
colour, occurs on Ben Lomond, which penetrates and crosses the 
Granite near the Great Republic mine. This mass is impregnated 
with a considerable quantity of Galena which is irregularly 
dispersed throughout the mass in flaky particles and solid patches. 
The concentrated Sulphide assays fairly well in Silver, and also 
contains a small quantity of gold; a variety occurs at Harman’s 
Rivulet, near the Parson’s Hood as a band in the Granite in 
somewhat angulated crystals of a dull white: it probably belongs 
to the variety Albite; at Port Cygnet a white variety is plentiful, 
which is found in rather thin crystals about one inch in length. 
They are implanted in a grey magma in Porphyry. 

Felspars of less defined character occur at several other localities. 
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160. OLIVINE—See CurysotiTe. 

161. OSMIRIDIUM (an Alloy of Osmium and Iridium). 

Found as thin, shining, tin-white scales of small size, with Gold 
and Iridium, in alluvial drift. Atthe Badger Gold diggings, west 
of the Savage River, which is a tributary of the Pieman, it was 
obtained in considerable quantity of the characteristic form, but 
occasional pieces were obtained of unusually large size—one 
example measuring about % of an inch in diameter. At the 
Castray River fine scaly pieces are often obtained with gold and — 
chromic-iron sand. 

King River; Queen River; at Dundas it has been obtained 
attached to pieces of quartz; Brown’s Plain and other places 
near the Pieman River. 

This mineral as occurring in this island and in Australia 
invariably contains a small quantity of Platinum in alloy. 

162. OBSIDIAN (Volcanic Glass). 

Occurs in small quantity at the Mersey River; stated to exist 
in Gould’s Country ; it has been found in circular and concave 
or button-like flakes of an intense black colour in stanniferous 
drift, apparently igneous ejectamenta, Thomas’s Plains; as 
massive lumps with Pitchstone and Olivine. Sheffield. 

163. OLIGOCLASE (Soda Felspar). 

This is a much scarcer form of Felspar than Orthoclase. It is 
usually of pale tints and more or less translucent. 

In Porphyry, Blue Tier. 

164. PHARMACOSIDERITE (Arsenate of Iron). 

The primary form of crystallization in this mineral is the cube, 
by which character it may be separated from its chemical ally 
Scorodite—which is rhombic. In colouration it ranges through 
many shades of olive-green to brown. It is sectile, resinous, and 
is commonly found in the amorphous state or earthy. 

Waterhouse. 

165. PYROMORPHITE (Chlorophosphate of Lead). 

This mineral can be readily identified by its crystallization, 
which is in hexagonal prisms, usually aggregated together im 
bunches and masses. In colour it shows gradations through 
many shades of green, rarely brown to almost white. 

At the Godkin mine, Whyte River, it occurs in minute crystals, 
and as large massive amorphous earthy lumps, which are generally — 
mixed with a kaolinic clay and more rarely Pyrolusite; at the 
Heazlewood mine it is found in microscopic crystals, which are 
almost colourless to the normal green prisms; the Sylvester mine 
at Zeehan has produced the largest and most beautiful masses of 
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this mineral ; the bunches of crystals are intricately interwoven 
and are of a somewhat unusually dark green colour; it is often 
more or less associated with Cerussite and other lead minerals; it 
also occurs in more or less quantity in many of our silver-lead 
mines at Zeehan, Dundas, and the Heazlewood; in small vein 
with cupriferous pyrites and galena in quartz, River Lee (James 
Smith). Pyromorphite is usually found at some distance from 
the surface as the result ofthe alteration of a pre-existing mineral, 
probably Galena. 

166. PICROLITE (Fibrous Serpentine). 

A pale-green radiating variety of Serpentine, often translucent 
and asbestiform. Occurs with Bastite and Chrysotile at Dundas. 

167. PLUMBOCALCITE (Carbonate of Lead and Lime). 

In physical appearance this species has the ordinary character- 
istics of a dark-coloured Calcite. 

Several small specimens have been obtained at the Bell’s 
Reward mine at the Heazlewood. 

168. PROUSTITE (Sulphide of Silver and Arsenic). 

Ruby-silver is of extreme rarity; it was found at the Bell’s 
Reward mine in the form of very minute crystals of a clear 
erimson-red colour implanted on Calcite, with small crystals of 
galena and red blende. 

169. POLYSPHAERITE (Phosphate of Lead and Calcium). 

Occurs as minute rounded pellets which have an internally 
radiated structure : colour usually brown with a somewhat greasy 
appearance. It is found intimately associated with bunches of 
Pyromorphite and Cerussite. 

Sylvester Silver mine, Zeehan. (Alfred J. Taylor.) 

170. PYROLUSITE (Owide of Manganese). 

An abundant and widely distributed mineral, commonly found 
in botryoidal, radiating, or granular masses, rarely crystallized. 
It is black or bluish-black in colour, and is much softer than 
Psilomelane. 

Alluvial drift is often cemented into a compact mass by Ferro- 
Manganese, which is a mixture of this mineral and Limonite. Its 
more important localities in this island are:—Penguin River; 
Heazlewood; Vale of Belvoir; Mount Claude; Zeehan; Dundas; 
Meredith Range; Pieman River; Fingal and the Dial Range. 
At the Balstrup Manganese Hill mine at Zeehan small crystals 
occur intermixed with the more profuse radiated masses ; Mount 
Zeehan in flattened bundles of acicular prisms on Limonite. 
(Ballarat School of Mines Museum.) 
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171. PSILOMELANE (Oxide of Manganese). 

Equally as abundant as the last mentioned and often associated 
with it. A common mode of occurrence is of stalactitie form as 
well as arborescent groups of dentritic markings caused by the 
infiltration of this mineral in the crevices and fractures of rocks. 
It always occurs amorphous, opaque, and of dark colouration. 
Common at the Penguin River ; Heazlewood ; Dundas ; Zeehan; 
Magnet Range, and many other localities in lesser quantity. 

172. PLAGIONITE (Sulphantimonite of Lead). 

Occurs as indistinct oblique tabular crystallizations, and as 
massive pieces of small size. The colour of the samples obtained 
is a dark lead-grey, but it is generally tarnished. The identifica- 
tion is uncertain. 

Heazlewood. 

173. PRZIBRAMITE (Sulphide of Zine and Cadmium). 

Cadmiferous blende occurs massive and in considerable quantity 
near the Scamander River on the East Coast, at several localities in 
the Ben Lomond district, and more sparingly at the Heazlewood. 

174. PHOLERITE (Hydrated Silicate of Alumina or Hydro- 
mica). 

A soft and friable substance, with a submetallic appearance and 
scaly structure. 

Mount Bischoff (?) ; West Coast (exact locality uncertain). 

175. PHILLIPSITE (Hydrated Silicate of Alumina, Calcium, 
and Potash). 

Somewhat abundant in vesicular Basalt with other forms of 
zeolitic minerals. It invariably occurs in compound groups of 
crystals. 

Near the railway bridge crossing the Hellyer River. 

176. PYROPHYLLITE (fydrated Silicate of Alumina). 

In small radiated masses, which are sometimes foliated ; it has 
a subtransparent pearly lustre. 

Near Oatlands (granular and subcrystalline) ; Bischoff; Table 
Cape. 

177. PORCELLANITE (Silicate of Alumina). 

A milk-white compact porcelain-like substance of close, even 
- texture, probably clay altered by heat. 

Mount Lyell. 

178. PIMELITE (Hydrated Silicate of Alumina, Nickel and 
Magnesia). 

Always of an apple-green colour. Occurs rarely as small 
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nodular masses in the Heazlewood Silver-lead mine with Siderite, 
which is commonly more or less stained with Chrome and Nickel 
oxides, Sphalerite, Galena, and other minerals. 

179. PLEONASTE (Black Spinel). 

The red or other coloured Spinels are not known to occur in 
the island, but the black variety is very abundant in tin-drift: it 
occurs as waterworn lumps, which are usually of small size: 
occasionally the crystallization is fairly defined. 

Weldborough; Blue Tier; Moorina; Branxholm ; Denison; 
Mount Maurice; Blyth River; Mount Cameron ; Hampshire 
Hills. This is one of the minerals termed “ Black-Jack” by the 
miners. 

180. PITTICITE (Arsenio-sulphate of Iron). 

Several small specimens of this rare mineral have been obtained 
near the Scamander River. 

181. PITCHSTONE (a variety of Obsidian). 

This remarkable and interesting substance is, as a rule, of an 
intensely black colour with a shining vitreous lustre and often 
extremely vesicular, the cavities being usually lined and occasionally 
completely filled with pure white Calcite or a magma of zeolitic 
material. It is but rarely that the species of Zeolite can be 
differentiated. It was met with in sinking a well in the township 
of Sheffield. 

Mr. A.W. Clarke, F.G.S., has made a careful micro-examination 
of this substance. The following is a copy of his report relating 
thereto (“The Geology and Paleontology of Queensland and 
New Guinea,” by R. L. Jack, F.G.S., &c., and R. Etheridge, jun., 
1892) :—“ No. 196, Sheffield (Tasmania), R. L. Jack’s collection. 
Colour black, vitreous. Glass with clear little white crystals. 
This is by far the most beautiful example of Pitchstone I have 
yet seen. ‘The crystals are olivine, and they are mostly preserved 
in equisitely regular forms in the glass: the faces oP (:001) are 
wanting. The section being a little thick and the glass very 
transparent, together with their high angle of refraction, enables 
one to recognise in these crystals many of the characteristic planes 
of the typical olivine crystal. In this rock students of micro- 
scopical crystallography have an opportunity of studying olivine 
in a perfect crystal form. Under the }-inch objective the olivines 
are seen to include glass with fixed glass bubbles. The glassy base 
carries nothing else but opaque dusty matter in spots, which is 
probably a darker glass nucleus fringed with dusty matter, in 
whose neighbourhood gas bubbles are commonly found. The 
glass has bubbles at tolerably regular intervals, and in one or two 
eases bubbles are strung out in shapes or outlines. The microlites 
are very small, and play no great part in the constitution of the 
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yock. They are tabular felspars, not unlike the New Guinea 

felspars in obsidian, described in the No. 1 of the Rhyolites.” 

182. PHACOLITE (Hydrated Silicate of Alumina and 
Calcium). 

A variety of the zeolitic mineral Chabasite, which occurs in 

modified crystals of lenticular form. It is abundant in basalt 

rocks. Near Waratah; Hellyer River; Lefroy; Sheffield; 

Springfield. 

183. PENTLANDITE (Iron-nichel Pyrites). 

As small irregular patches of metallic lustre, with Magnetite, 

Zaratite, and Serpentine. 
Heazlewood. (Montgomery.) 

184. PYCNITE (a variety of Topaz of cylindrical form). 

Occurs scattered throughout Quartz-porphyry. Mt. Bischoff. 

185. PLATINUM. 

This has been reported to occur at St. Paul’s River; Pieman 

River gold-field; in auriferous drift as minute flakes, but 

occasionally in the form of small cubes, Blue Tier, near Beacons- 

field. 

186. PLUMBOGUMMITE (Hydrated Phosphate of Lead and 

Alumina). 

Occurs in stalactitic and irregular globular forms of a pale- 
brown colour and resinous lustre. 

British Zeehan mine, Zeehan. 

187. PERICLASITE (Owide of Magnesia). 

River Don (James Smith); as a vein in Serpentine, sometimes 
enclosing lumps of that mineral ; it is white and compact. North 
of Trial Harbour, near the Pulpit Rock. 

188. PYRITES (Sulphide of Iron). 

This well known mineral is generally diffused throughout the 
metalliferous districts of the island ; it occurs—primary or secondary 
—in rocks of all geological ages. The auriferous form occurs at 
Beaconsfield, Lefroy, and Mathinna. Well-formed crystals are 
plentiful at Beaconsfield ; Zeehan; Dial Range, and Bischoff. 

Massive, granular, and sub-crystalline formations of large size 
have been discovered at Mt. Lyell, Mt. Reed, and the Dial Range ; 
on the Forth River between Mt. Claude and Middlesex Plains a 
very large band occurs between Mica Schist and metamorphic 
Slate—it is said to be auriferous ; occasionally obtained decomposed 
to brown hematite at Dundas and Beaconsfield ; an extensive 
cupriferous pyrites formation reported to be about 140 feet in 



BY W. F. PETTERD. 5d 

width has been exposed at Mt. Lyell, which is stated to average 
4'5 per cent. of metallic Copper, 3 dwts. of Gold, and a small 
amount of Silver per ton of normal ore. On the surface this 
mass is altered to various forms of iron oxide. 

189. PYRRHOTITE (Magnetic Pyrites). 

Occurs as a large massive lode formation near George’s Bay; 
at Mount Ramsay in amphibole rock with native Bismuth and 
other minerals; in main adit at Mount Bischoff the samples 
weather to a bronze lustre; at Hampshire in amorphous masses 
which have a decided red tinge and also of a grey colour, dis- 
seminated in a hard metamorphic rock ; Penguin River, where it 
is highly nickeliferous ; Dundas, said also to carry Nickel; samples 
from the Blue Tier, near Beaconsfield, have been found to contain 
Nickel, and in the old adits the mineral has decomposed to a 
mixed sulphate of that metal and iron ; Beaconsfield, where it. is 
often auriferous ; Mount Pelion, in large masses. 

190. PYROXENE (Bisilicate of various bases). 

Abundant at the Upper Emu River; near the Whyte River it 
occurs sparingly. This species is identical with Augite, but the 
latter term is usually applied to the dark-coloured specimens, 

191. PENNITE (Hydro-nichel Magnesite). 

Occurs as a pale and somewhat dull incrustation on Chromite 
and Magnetite with Zaratite, from the latter it differs in containing 
Magnesia Carbonate. Heazlewood. 

192. QUARTZ (Silica). 

This abundant and widely diffused mineral is common both in 
the amorphous and crystallized form. The crystals occur as 
hexagonal prisms which sometimes have pyramidal terminations 
at both ends. It is found in many parts of the island, often in 
considerable abundance. The crystallized form more especially is 
met with in profusion in the tin-mining districts, where examples 
of large size, more or less waterworn, and showing a wide range 
of colouration, form one of the main features of the stanniferous 
drift. On Flinders Island and in the vicinity of Mount Cameron 
individual crystals weighing many pounds are commonly ootained ; 
they are known as “rock crystal,” and are beautiful representations 
of the species. In the auriferous districts the quartz is usually a 
more or less milky-white owing to enclosed vesicles, but extremely 
fine bunches of clear colourless crystals have been obtained at 
severallocalities. At the Heazlewood Quartz, often coloured green 
with the oxides of Chrome and Nickel, is an abundant admixture 
in the lode gangue of the Silver-lead mines, and on the West Coast 
erystals coloured red with Iron Oxide have been obtained. At 
Beaconsfield a honeycombed form occurs; this apparently 
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originates from the decomposition of Pyrites: masses of a similar 
character have been found at the Pieman River and other places. 

At the Vale of Belvoir Quartz occurs pseudomorphons after 
Tremolite and silicified wood, which is of similar origin ; is aban- 
dant in many places. At Ben Lomond, in the workings of — 
one of the tin mines, quartz has been found pseudomorphous after 
Felspar ; the specimens have a peculiar mottled appearance of 
various shades of brown. 

Endomorphs in quartz, which is usually more or less cloudy 
in appearance from enclosed substances :— 

Rutile.—Moorina ; Mount Cameron. 
Cassiterite.—Gould’s Country. 
Tourmaline.—Ben Lomond; Moorina; Mount Heemskirk. 
Iron Oxide.—In capillary ‘fibres (known as Venus Hair 

Stone), Kindred Road, near the River Forth. 
Manganite——In solid dentrites in semi- opal, North-east 

Coast. 

Principal varieties of Quartz. 
Rock-crystal.—Vitreous form with a glassy appearance, 

commonly transparent and colourless, but occasionally tinted with 
yellow and brown. Mount Cameron; Gould’s Country; 
Moorina; Thomas’s Plains; Lefroy ; Mount Maurice; Mount 
Heemskirk; Beaconsfield; Dundas; Ben Lomond; Fiinders 
and other islands in Bass Straits, and other localities. 

Cairngorm.—Smoky-brown, of various shades. Blue Tier; 
Moorina; Mount Cameron; Flinders Island, &c. 

False-topaz.—Of a clear pellucid yellow colour. Mount 
Cameron; Moorina; Gould’s Country, &c. 

AH yalite.—This variety has been found in the form of beautiful 
elobular concretionary masses and incrustations with a pearly 
lustre. Zeehan; Gould’s Country. 

Resinite—A form of semi-opal of dull brown colour and 
resin-like appearance. Flinders’ Island. 

Wood-opal.—Silicified wood, usually of a pale brown colour- 
ation, with a striated structure. 

In drift Derby ; Flinders’ Island; Epping Forest ; Longford; 
Launceston ; in concentric layers, Branklia Rivulet ; East Arm of 
Port Sorell; near Latrobe: Kentish Plains; white, of a fine 
silky fees Queen River, east of Howard’s Plain; of bright 
colouration and compact form, Little Forester River; Lake 
Sorell ; Conara ; Swansea ; pseudomor phous after stems, Hobart; 
(Ballarat School of Mines Museum). 

Cacholong.— A milk-white compact siliceous substance occur= 
ing as thin veins and filling cavities in Basalt; it is opaque and 
usually somewhat dull in lustre. Near Launceston. 

Phrase-—Amorphous, usually of a yeliowish-brown waxy 
lustre, Hampshire Hills; as brown to dark-green waterworn pebbles, 
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Lake Sorell ; with Adularia and ordinary Quartz in the Granite 
rock near its junction with metamorphic slate, Tasman Rivulet ; 
a brown porcelaineons form is abundant at the Magnet Range. 

Agate.—A variegated variety of quartz, the colours Deing 
arranged in bands, Goncengrie layers, and cloudy masses. ie 
Leven; Cranbrook, near Swansea ; River Forth; Flinders’ {sland; 
Cornelian Bay; Lake Sorell ; Heazlewood, and other places. 

Morion.—Black Quartz. Blue Tier ; Widens Island; Ben 
Lomond ; amamunilated Black Quartz ina solid compact form eons 
on the west branch of the Savage River, nearly opposite Long 
Plain. 

Hornstone.—A variety resembling flint, opaque to translucent, 
dull and glimmering lustre. In colour from white to the black 
Lydian 2 pes Lilydale : Oyster Bay; Flinders’ Island; Cornelian 
Bay; Mount Nelson; Mount Bischoff; Pieman River; "Macquarie 
Harbour; River Forth, and elsewhere. 

Common Opal.—An amorphous hydrated form of a milk- 
white to pale brown colour and vitreous lustre. 

Port pe Lake Sorell; Cornelian Bay; Macquarie 
Harbour; Supply Creek; Mount Cameron; Pieman; Dugam 
Range, near the Montagu ; ; Proctor’s Road, near Hopare. 

“Menilite-—A dull brownish to white translucent variety of 
common Opal, occurring in irregular reniform lumps or nodules 
which are impressed on the surface with angular depressions. In 
stanniferous drift, Gould’s Country. 

Geyserite—A white hydrated form occurring in cellular 
masses mixed with Native Sulphur. Mount Bischoff. 

Rose-quartz.—Of rare occurrence,and then not nearly so clear 
as that obtained in Bavaria and other places. Local examples 
are generally somewhat ferruginous and cloudy. 

West Coast : Beaconsfield ; Moorina. 
Amethyst.— Of a beautiful clear violet colour. A gem-stone 

much in use for ornamental work. 
In large detached abraded crystals in stanniferous drift at 

Moorina; in the Emu River about foar miles south of the 
Hampshire Hills ; also occurs at Mount Cameron and Blue Tier. 

Chaicedony.—Semi-transparent with a waxy lustre, often in 
mammillated form, but never in a crystallized condition. 

Of a greenish and brown colour, apparently infiltered in 
cavities and seams at Beaconsfield; in banded brown-coloured 
masses at Flinders’ Island; as waterworn pebbles, Swanport 
Lake Sorell; Tamar Heads; Cornelian Bay; Lisle ; Mount 
Cameron; Meredith Range; Heazlewood; Pieman River; 
Zeehan. 

Cornelian.—Of a more or less variegated red colouration, 
often banded with white and yellow, and sometimes showing 
crystalline age gregations. 

‘Fingal ; Flinders’ Island ; Swansea ; River Forth ; Cornelian 
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Bay ; Lake Sorell; Ilfracombe; Supply Creek ; Longford, and 
many other localities. 

193, RETINITE (?) (Fossil Resin). 
A brownish-yellow hydro-carbonaceous substance of semi- 

perlaceous lustre, very brittle, soft, and of uneven fracture. When 
heated melts to a dark brown varnish- like mass, burns with a 
yellow flame, during which it gives off much smoke: it emits a 
strong resinous aromatic odour. 
A sample of this material was submitted to Professor Krause, 

of the Ballarat School of Mines, who stated that it comes near to 
a fossil resin that has been named Middletonite, and that he found 
a similar substance in Victoria many years ago occurring between 
beds of coal, A partial analysis has been made by Mr. C. Burbury, 
who states that “it contains 1°75 °/, moisture at 100° C., and (by 
usual treatment of coal) 98°), of volatile Hydrocarbons.” 

Occurs above and impregnating beds of lignitic coal at 
Macquarie Harbour. 
A similar substance was obtained, also with lignite, in a clay- 

slate rock, which contained many leaf i impressions, at a depth of 
about 100 feet from the surface, at the Don Tin mine, Bischoff. 
A fossil resin has also been found in numerous small fragments in 
the lignite near Evandale Junction. 

194. RUTILE (Binoxide of Titanium). 

Abundant, but much rounded, in drift, Brown’s Plains; Savage 
River; about the south-west base of Mount Lyell; in waterworn 
fragments and occasionally as well-formed crystals with other 
Titanium minerals, Clayton Rivulet; in red-brown to black 
capillary bunches penetrating Quartz crystals, Moorina. 

195. RHODOCHROSITE (Carbonate of Manganese). 

This well-marked mineral is also known as Dialogite: it has 
been obtained at the Austral Silver-lead mine, Zeehan, in ferro- 
manganese gossan, the vughs often containing fine aggregations 
of the substance ; ; it also occurs massive in the fractures and in 
irregular botryoidal concretionary masses, lining cavities; it has 
also been found at the Maestrie’s Broken Hill mine at Dundas. 

196. RETINALITE (Yellow Serpentine). 

A massive resinous yellow variety of this well-known mineral 
substance. It is usually translucent. 

Dundas. 

197. RHODONITE (Silicate of Manganese). 

Information from Zeehan states that this mineral has been 
found there, but the statement requires confirmation. It usually 
occurs massive, opaque, and flesh-red in colour, often coated black 
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externally from exposure. Some beautiful examnles have been 
obtained from the New England District of New South Wales. 
(Cox and Ratte, “ Mines and Minerals.’’) 

198. RANDANITE (Jnfusorial Harth). 
Found in small quantity; contains many fresh-water forms of 

Diatumacez. 
Inglewood, near Oatlands, (Burbury). 

199. STILBITE (Hydrated Silicate of Alumina and Calcium). 

In a mineral vein on the west side of the River Mersey, a few 
miles above Gad’s Hill crossing. 

200. SILLIMANITE (Anhydrous Silicate of Alumina). 

Occurs in small compact massive lumps of a brown to black 
colour with perfect and brilliant cleavage. It is translucent with a 
vitreous lustre. 

Bischoff. (W. R. Bell). 

201. SMITHSONITE (Silicate of Zinc). 

Found in small compact patches, yellow-brown colour and dull 
lustre. 

Bell’s Reward, Whyte River, and at the Heazlewood Silver-lead 
mine, Heazlewood River. 

202. SIDERITE (Carbonate of Iron). 

Occurs of sub-crystalline structure and pale brown colour, with 
quartz, both of which often contain gold. Specimen Reef mine, 
Brown’s Plain; in translucent masses of a vitreous appearance 
which rapidly weathers brown, also abundantly in the opaque form, 
but rarely in well-formed crystals, Mount Bischoff; in veins, 
usually of lenticular form and often containing Gold, Brown’s 
Plain, Lucy River, Rocky River, and other places in the vicinity 
of the Pieman. This mineral appears to be the principal 
auriferous matrix of the locality: on the surface it is usually 
decomposed to the oxide. Abundant near the River Forth in 
compact masses ; at Port Sorell it is found intermixed with quartz ; 
in great profusion at Zeehan, Dundas, and the Heazlewood, where 
it forms the common lode gangue of the Silver-lead mines. The 
crystals are rarely obtained, but at the last-mentioned field they 
are occasionally met with, but very small in size: it is more often 
met with in the lode cavities in semi-lenticular forms aggregated 
together. In the Heazlewood Silver-lead and adjacent mines it is 
commonly coloured pale green by the admixture of the oxides of 
Nickel and Chrome. 

203. STROMEYERITE (Sulphide of Silver and Copper). 

When pure this mineral contains about 52°), of metallic silver ; 
it crystallizes in the rhombic system, and is isomorphous with 
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Copper Glance. In colour it is steel-grey, with a metallic lustre 
and shining streak. It is soft and perfectly sectile. It occurs 
desseminated, with Bornite and Chalcopyrite, in a quartz matrix 
at Mount Lyell. Assays of the mixed material have given returns 
at the rate of several thousands of ounces of Silver to the ton of 
ore. It is reported to occur on the footwall of the extensive 
interbedded formation of cupriferous pyrites for which the locality 
is now well known. ‘The only recorded Australian locality for 
this mineral is at the A. B. H. Consols mine at Broken Hill, 
N.S.W., where it is reported to occur ina matrix of Carbonate 
of Iron in a dyke of Amphibole; it was found in close association 
with Dyscrasite, Sternbergite, Pyrargyrite, and other uncommon 
argentiferous species. (Smith, The Australian Mining Standard, 
May 22, 1893). 

204. SILVER, NATIVE. 
The pure metal has been obtained as small frondose branching 

patches in gossan, Penguin Silver mine ; in clefts in lode material, 
Hampshire Silver mine; on Galena in flaky attached masses, 
which are usually tarnished, Owen Meredith mine, Dundas; in 
and on Calcite and Ankerite with amorphous Blende and Galena, 
Godkin mine, Whyte River: at this locality some extremely fine 
specimens have been obtained, many showing beautiful arborescent 
clusters of minute crystals: the crystals are often fairly well formed ; 
it also occurs in somewhat long capillary masses and fibrous 
bunches, filling small vughs and coating the fractures ; at the 
Bell’s Reward mine it has been obtained associated with crystals 
of Calcite, the thin wire-like sprays of Native Silver are sometimes 
interwoven between the Calcite crystals; it has been detected in 
stanniferous Granite in a dyke formation at the Blue Tier, with 
Chalcopyrite, Bismuth, and Fluorite as accessory minerals. 

205. STILPHNOSIDERITE (Hydrated Peroxide of Iron). 
Occurs of a dark blackish-brown colour with a conchoidal 

fracture, shining and brittle. It is generally found in a stalactitic 
form or as a varnish-like coating on Limonite or Manganese 
minerals—more particularly on Psilomelane. Central Dundas 
mine; rarely Mount Bischoff; lining vughs of ironstone, with 
Cuprite, Mount Lyell; Central Balstrup mine, Zeehan, coating 
masses of Limonite, which are commonly of stalactitic form. 

206. STANNITE (Sulphide of Iron, Copper, and Tin). 
Stated by Phillips (‘‘ Ore Deposits,” 1884, page 505) to occur 

at Bischoff. The term is usually applied to the sulphide ore as 
above, but Bristow (‘Glossary of Mineralogy,” 1861) defines 
a substance under this name as a mechanical mixture of Quartz 
and Tin oxide ; if this definition is accepted then such an occur- 
rence exists not only at Bischoff, but also in the Ben Lomond and 
other tin-mining districts. 
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The sulphide commonly known as Stannite (Dana “ A Text- 
book of Mineralogy,” 1885) is almost, if not quite peculiar to 
Cornwall, and has not so far been detected in this island. 

This mineral is reported to occur in North Queensland and in 
New England, New South Wales. (‘ Report of the Second 
Meeting of the Australasian Association for the Advancement of 
Science, 1890,” pages 215 and 260.) 

207. STERNBERGITE (Argento-pyrite). 

This species occurs with Huastolite and Galena in the workings. 
of the Godkin Extended mine, at Heazlewood. An assay of a 
fairly pure specimen gave a very high return in Silver. 

208. SPINEL, BLACK—See PLeonasteE. 

209. SCHEELITE (Tungstate of Calcium). 

At Mount Ramsay this occurs in the characteristic mineral- 
bearing hornblendic rock of the locality. It is found in well- 
formed crystals of considerable size, often up to one inch in length, 
and crystalline bunches. The colour is usually pale yellowish- 
brown, and in good specimens the facets are polished ; in tabular 
crystals which are nearly white, Upper Emu River, in Garnet 
rock. (W. R. Bell.) 

210. SMALTINE (Arsenical Cobalt). 

Usually obtained in solid masses with a cubical fracture and of 
tin-white colour. It is said to occur in an almost solid vein or 
small lode at the North Pieman, also at the Hampshire Silver 
mine ; in limited quantity, Penguin River; Castles Forbes Bay 
(Johnston, “ Geology of Tasmania’); Mount Heemskirk with 
Cassiterite. 

211. SAPPHIRE—See Corunpum. 

212. SPHALERITE (Zine Sulphide or Blende). 

This mineral is of frequent occurrence, but not in great 
abundance at any of its many localities. It is often met with in 
comparatively limited quantity in the Silver-lead mines of Zeehan, 
Dundas, the Heazlewood, and at Ben Lomond. At the Silver 
Crown mine at Zeehan, bunches of somewhat large crystals occur 
of a brown colour; at the Godkin mine, Whyte River, a richly 
argentiferous Blende occurs in amorphous masses,—it is of a 
mahogany-brown colour with a dull lustre. It is found associated 
with patches of Native Silver and masses of Galena in a white 
and dark-coloured Calcite, and more rarely in Ankerite; at the 
Healzlewood Silver-lead and other mines in the vicinity, minute 
but remarkably well formed crystals are very abundant. They 
are of a clear yellow to red colour, and are usually obtained 
implanted in the fractures of Siderite or Quartz with crystals of 
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Galenite; at the Heazlewood mine it also occurs more rarely, 
in beautiful sharp-angled crystals which have a purple, green, 
and red metallic lustre; abundant in a massive form of a 
black colour, east branch of the Hellyer River; with the 
sulphides of Copper and Lead in an elvan of porphyry, opposite 
Gad’s Hill, Mersey River, (W. R. Bell), plentifully and. thickly 
disseminated in a vein at the Hampshire Silver mine, where it 
presents a peculiar copper-red colouration; Hunterston, on the 
Shannon, near Bothwell, (Pro. Royal Soc. Tas., 1854) ; of a dark 
brown to black colour with Chlorophane and various forms of 
Pyrites, Mount Bischoff; scattered throughout a dyke formation, 
with Galena in Granite rock, Meredith Range ; as minute crystals 
of a pale green colour with Galena, Australasian mine, Dundas ; 
in limited quantity, Ben Lomond ; in a lode which is mainly 
composed of a mixture of this mineral, Arsenopyrite, and Galena, 
Scamander River; Penguin River Silver-lead mine; Mount 
Claude; Middlesex, with Pyrites and Galena; often highly 
auriferous, but in very small quantity, Lefroy and Mathinna; a 
peculiar variety of phosphorescent Blende occurs at the Castray 
River: it was obtained in trenching across a decomposed lode 
formation as rounded lumps, brown in colour, and of small size 
with masses of Galena and Pyrites as accessory minerals. The 
phosphorescent character is clearly distinct when struck or 
scraped with a knife blade. It is locally known as “ Electric 
Calamine.” At Mount Reed with Pyrites and Galena it is some- 
what abundant. 

Sphalerite often contains Gold, Silver, Cadmium, and the rare 
elements Thallium, Iridium, and Gallium. 

213. SCORODITE (Hydrated Arsenate of Iron). 
Formed by the decomposition of Marcasite, and usually found 

where that mineral is abundant. It is commonly met with at the 
Scamander River and vicinity; Golconda; Mount Bischoff; 
in the cavities of siliceous skeleton rock as beautiful green crystals 
at the Upper Emu River ; amorphous in considerable quantity at 
the Waterhouse Gold field, at which locality it has been obtained 
in green-coloured crystals in the ‘Southern Cross” reef; near 
Mount Pelion, in quantity, the masses occasionally showing the 
gradual transmutation from the original mineral Arsenopyrite. 

214. STEATITE (Hydrated Silicate of Magnesia). 
Abundant with Asbestos and Serpentine, Asbestos Mountain ; 

Mount Bischoff; Heazlewood; Beaconsfield; River Forth ; near 
Mount Claude. “The Steatite contains a small vein of Silver, 
which, by the way, is not uncommon in this mineral, and is met 
with in most of the primitive mountains” (Pro. Royal Soc. Tas., 
1854). This note refers to a specimen said to have been obtained 
at the Asbestos Mountain, but I have failed to detect any Silver 
in the numerous examples that I have examined. 
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215. SCHILLER SPAR (a Hydrated Silicate of Magnesia). 

Occurs in many varieties on eastern side of the Parson’s Hood 
Mountain ; Heazlewood; Asbestos Mountain; Dundas ; Magnet 
Range; Parson’s Hood. The minerals termed Bronzite and 
Diallage are but varieties, and some authorities consider the whole 
but altered forms of Augite. 

Bronzite is an essential constituent in the rock Gabbro so plentiful 
at the Heazlewood. It occurs of foliated structure and pale-green 
colour in Serpentine, Dundas. (Ballarat School of Mines 
Museum.) ‘This species is also known as Bastite. 

216. SERICITE (Hydrated form of Mica). 

Occurs in foliations of schistose structure, colour greenish with 
a silky lustre. Dundas. 

217. STEPHANITE (Sulphide of Antimony and Silver). 

Reported as occurring at the Scamander Silver mine. 
Scamander River, East Coast; at the Owen Meredith Silver 

mine it is found intermixed with Galena, the whole giving very 
high returns for Silver. 

218. SULPHUR. 
Found in the form of extremely minute crystals and microscopic 

patches in Galena. Mount Reid; British Zeehan Silver-lead 
mine, Zeehan; obtained in some quantity as a powdery mass 
composed of microscopic crystals intermixed with a pulverulent 
form of quartz (Geyserite), at Mount Bischoff. This discovery 
is interesting from the fact that it is the first of the substance in 
appreciable quantity that has occurred in this island. 

219. SPHEROSIDERITE (Carbonate of Tron). 

Of common occurrence in amygdaloidal Basalt in the form of 
small dark brown nodules. Rouse’s Camp near Waratah ; near 
the railway bridge that spans the Hellyer River. 

220. STIBNITE (Sulphide of Antimony). 

Found in massive irregular bunches in a quartz reef. The 
mineral was of the usual columnar structure, and cof a remarkably 
pure character. Orlando Gold mine, Lefroy ; in limited quantity 
south of Mount Claude, near the River Forth; impure and 
apparently merging to Jamesonite, Mount Bischoff; ‘‘ Sulphide 
of Antimony, yielding 8 to 18 ozs. of Silver to the ton, from 
Mount Bischoff” (W. F. Ward, Tasmanian Official Record, 1892). 
I have not seen pure Stibnite from Mount Bischoff, although several 
antimonial minerals are abundant there. 

221. SELENITE (a variety of Gypsum). 

Occurs in more or less transparent lamine. Obtained in small 
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quantity at St. Mary’s, and near Circular Pond Marsh (W. R. 
Bell). 

222. SERPENTINE (Hydrated Silicate of Magnesia). 
This mineral occurs as a rock mass of considerable extent. Its 

normal colour is green of many shades, but almost every known 
variety of the substance, both in colour and in structure, has been 
obtained in more or less quantity. The mineral Olivine is supposed 
to be transmutable to Serpentine under certain conditions. At the 
Heazlewood and vicinity it occurs in considerable quantity, often 
containing a perceptible amount of Nickel oxide, which gives it a 
bright apple-green colour, in which case it approaches that from 
New Caledonia, which is worked as an ore of Nickel. Along the 
banks of the Heazlewood River and some of the smaller streams 
much of the Serpentine often contains large quantities of minute 
intensely black crystals of Chromic Iron, and more rarely large 
amorphous bunches of the same mineral. JBrucite, Schiller-spar, 
and narrow bands of Chrysolite also occur with it as accessory 
minerals ; at Anderson’s Creek and neighbourhood extensive masses 
of this rock exist, in many places containing a considerable quantity 
of asbestiform Chrysolite and Steatite; north of Trial Harbour it 
often contains long fibrous Asbestos, and is connected with an 
extensive bed of remarkably pure Talc; also occurs at Mount 
Ramsay, Pieman River, Mount Claude, Clayton Rivulet, and at 
the Parson’s Hood Mountain; at Dundas a semi-serpentized 
Hornblende occurs intermixed with Bastite, and at the same 
locality a purple-coloured form is common, often containing 
disseminated Magnetite and Chromite. 

223. STRONTIANITE (Carbonate of Strontia). 
Found in small veins and pockets, usually of a white satin 

appearance, at the Hampshire Silver mine (W. R. Bell). This 
species is not known to occur at any other locality in the island. 
It was obtained irregularly mixed up with lode-matter, with 
Fluor-spar, Apatite, and several minerals that are like it, almost 
peculiar to this interesting locality. “Mr. Gould recognised 
Strontium associated with heavy-spar in some minerals that I 
discovered at the Forth River.’”—(James Smith). 

224, SEPTARIA (Mixed amorphous Carbonates of Lime and 
Iron with more or less Silica). 

Rounded and occasionally flattened concretionary nodules, 
which are sometimes of considerable size—up to two feet in length 
—of a dirty white to brown colour. They have almost invariably 
a strong radiated structure. 

Hampshire Hills (W. R. Bell). 

225. TASMANITE. 
A grey earthy to arenaceous shale more or less impregnated 
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with circular, punctate, brown microscopic fossil spore cases of a 
highly resinous nature, which have been named Tasmanites 
punctatus (Newton). 

The spores yield an oily product in considerably quantity, but 
of poor illuminatory power. As much as 100 gallons of oil has 
been obtained by distillation per ton of shale. In beds of con- 
siderable extent on the banks of the Mersey River. 

The American black paraffin shale has been found to be ex- 
tremely rich in spore-cases of a similar structure and character to 
those so abundant in Tasmanite. The origin of the shale is sup- 
posed by some authorities to have been the accumulation of the 
sheli spores of a species of Marine Alge, similar to that now 
existing in the Sargossa Sea. 

Dana states (“‘ A Text-book of Mineralogy ”’) that this hydro-car- 
bonaceous substance is “remarkable in containing sulphur, 
replacing part of the oxygen.” 

An analysis by Professor Penny (Pro. Royal Soc. Tas., 1855) 
gave the following results :— 

Volatile matters ...... EEL ae ene Maren Pama Jia: 
§ Fixed Cano wesseatsecses Lista cements 5°50 

OKO) Neen sient a) daw ae og 
PULP hUT :.eccaewwraeweseauersecssveesse roses ie °73 
1 08 (ey area een tl ade A he Re AP tp Pe hee K 6 

226. TOURMALINE (a compound Silicate of Alumina and 
severai other elements). 

Crystallizes in the hexagonal system; the crystals when free are 
generally terminated differently at the opposite ends. Comman 
in columnar forms, which are often radiating or divergent. 
Exhibits many varieties of colouration ; in this island it is known 
to occur black, brown, and green. 

Black Tourmaline or Schorl.—Occurs commonly in almost 
all our stanniferous granites ; when in prisms it generally presents 
a more or less triangular section, the sides being strongly striated 
lengthways. It is often aggregated together in radiating masses, 
which are occasionaily of considerable size. 

Occurs abundantly in drift at Moorina, the individual prisms 
sometimes measurine over two and a half inches in diameter. 
Flinders Island, of large size, penetrating the granite rock and tree 
waterworn lumps in the drift, with topaz and large quartz crystals ; 
Mount Heemskirk, in the granite in massive and aggregated 
bunches; Ben Lomond, in considerable quantity, often containing 
Cassiterite in the interstices and closely associated ; Branxholm, 
in the granite and as somewhat small crystals free in the drift; Blue 
Tier ; Granite Tor; Mount Housetop ; Mount Cameron, in fine 
highly polished prisms ; Upper Blythe River, in short stout 
prisms, which are intensely black; Clarke’s Island; Pieman 
River; Meredith Range, often imbedded and penetrating Quartz ; 
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Cascade in abundance, commonly in radiating bunches, which are 
occasionally intermixed with Pyrites and Cassiterite; Mount 
Ramsay, in the stanniferous granite abutting on to Amphibole 
rock. 

Green Tourmaline—This is a peculiar and local form 
characteristic of Mount Bischoff, where it practically often con- 
stitutes a rock mass which has erroneously been termed Chlorite. 
The prisms are, as a rule, thin, rather dull in lustre, and of various _ 
shades of pale-green in colour. The crystals rarely exceed one 
inch in length, being commonly quite minute; they some- 
times form small tufted masses, composed of fine acicular prisms, 
in cavities of the rock, but more often they are aggregated and 
intimately interwoven together, forming bunches of consider- 
able proportions. The more commonly distributed black schorl 
has not been found at Mount Bischoff. 

Brown Tourmaline —Obtained in small radiating prisms in 
a quartz matrix at Mount Ramsay; at Glenora; near the gap at 
Mount Heemskirk, in some abundance, of a rather dull hair-brown 
colour. 

Regarding the formation of Tourmaline in nature, the following 
remarks by Mr. A. W. Clarke, F.G.S., will be of considerable 
scientific interest, more especially as this learned gentleman’s 
observations are based upon a studied microscopical examination 
(Jack and Etheridge, jun., “The Geology and Pleontology of 
Queensland and New Guinea,” 1892) :—“ The interesting question 
arises, which of the two minerals ””—referring to this mineral and 
quartz—“is the first born. Rosenbusch says (‘ Microscopical 
Physiography,’ p. 184) that ‘Tourmaline is not directly secreted 
out of the eruptive magma in eruptive rocks, but resulted from 
the action of fumaroles carrying Fluorine and Boron on the 
eruptive rock, especially in its Felspar and Mica.’ Teall also 
alludes to the action of fumaroles in the genesis of Tourmaline. 
This would rather support the pre-existence of Quartz; on the 
other hand, the uniform orientation of the Quartz between and 
alongside of the broken prisms would lead orie to think that the 
reverse was the case. Could it be that the Tourmaline crystallized 
out in the Quartz by the action of fumaroles, as above, while the 
Quartz was viscous and under pressure, and that earth-stresses and 
dynamic metamorphism followed, separating the prisms, after 
which the Quartz proceeded to crystallize? ”’ 

227. TREMOLITE (a pale-coloured variety of Hornblende). 

A variety of a pale green to white colour, generally radiating 
in structure ; is common at Wombat Hill, about three miles from 
Mount Bischoff; radiating in bunches, and also massive, white, and 
shining; in profusion at a locality about three miles west-north- 
west of Mount Horror; at Heazlewood in vughs in the country 
rock; at the Vale of Belvoir it occurs pseudomorphed to Quartz, 
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in columnar blades often a foot in length: it is usually white and 
glassy ; two miles east of the Parson’s Hood Mountain, of a 
grey colour, compact in structure, and a somewhat dull surface ; 
in the vicinity of Mount Pelion, in masses that are very pale in 
colour, almost white. 

228. TETRAHEDRITE (Fahklerz, Sulphide of Copper, Anti- 
mony, JC. 

This mineral is looked upon as a most important ore of Silver, 
not only because it is commonly rich in the desired metal, but also 
from the thoroughly established fact that it usually exists to great 
depth, so that its occurrence may, as a rule, be looked upon as 
predicting permanency in the metalliferous ore body in which it 
has been detected. It has long been the mainstay of the great 
mines of Saxony, where it has been worked for considerably over 
acentury. It often contains a considerable admixture of other 
metals, such as Zinc, Iron, Lead, or even Mercury may be present, 
and still more rarely, Cobalt or Bismuth. It has been discovered 
massive and richly argentiferous at Dundas as a lode formation 
which is reported to be of considerable size. A qualitative 
analysis of this mineral shows it to be a remarkably pure form of 
Fahlerz: it is practically a Sulphide of Copper, Antimony, and 
Silver, the latter metal often giving assay returns of over 250) ozs. 
per ton of mineral. In this mine it is found associated with 
Chalcopyrite. Occurs in limited quantity with Galena and various 
forms of Pyrites, Penguin Silver mine; found in the form of 
scattered blebs and narrow compact seams in a silicious matrix, 
with Sphleraite, Jamiesonite, Galena, and other minerals, Hay’s 
Prospecting Association, Castray River; it has also been reported 
to occur in several of the mines at Zeehan and Dundas; at Mount 
Lyell it is reported to occur in close association with cupriferous 
Pyrites; assays from this locality have given a return of above 
2400 ozs. of Silver and 1 oz. of Gold perton. The ore apparently 
occurs as amorphous lumps intermixed with the paler-coloured 
Pyrites. The manager 6f the Fahl Ore Silver Mining Company 
(Dundas) reports that “ A sample of 1 cwt. of ore from this mine 
which was forwarded to Germany has given the following returns :— 
Copper, 26 per cent.; Antimony, 15°45 per cent.; Arsenic, 1°5 
per cent. ; and Silver, 0°75 per cent. (equal to 245 ozs. per ton).” 
Ferriferous Tetrahedrite in decomposed Hornblende rock, Dundas. 
(Ballarat School of Mines Museum), 

229. THOMSONITE (Hydrated Silicate of Alumina and 
Calcium). 

A zeolitic mineral occurring in Basalt rock, Sheffield; in small 
vughs, but the identification is somewhat doubtful, as the samples 
are small and indistinct, occurring in clusters of microscopic 
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crystals which are of a yellow colour, coating the clefts of lode 
material. Hampshire Silver mine, Hampshire Hills. 

230. TALC (Hydrated Silicate of Magnesia). 

A beautiful snow-white form occurs in the Arthur River near 
its Junction with the Hellyer ; on the west branch of the Clayton 
Rivulet this mineral occurs as a vein of a yellowish-white colour, 
and is about two feet in width; about one mile north of Remine, 
on the coast, a beautiful semi-transparent form exists in considerable 
abundance ; it abuts upon the Serpentine outcrop; it varies in 
colour from translucent white to aclear pale green; alarge formation 
occurs on the Meredith Range, near the Castray River: it is 
massive, compact in structure, and very pure ; the prevailing colour 
is a beautiful pale sea-green, shining, and extremely unctuous ; of 
sub-crystalline structure in large masses, Magnet Range; in 
radiating masses with Cassiterite, North Valley, as well as impure 
and massive at other places at or near Mount Bischoff; Asbestos 
Mountain, near Beaconsfield ; near the Parson’s Hood Mountain ; 
Ben Lomond; Blue Tier. 

231. TOPAZ (a Fluo-silicate of Alumina). 

When waterworn this mineral has much the appearance of the 
more common mineral Quartz, from which it may be known by its 
greater hardness and rhombic crystallization. 

It occurs in this island in pale shades of green and blue to colourless 
—the yellow, Saxon, and the Brazilian forms are unknown. It is 
obtained at several localities in profusion, of the “finest water, and 
of a brilliancy scarcely inferior to that of the Diamond” (Bristow, 
“Glossary of Mineralogy,” 1861, p. 383). 

This beautifully brilliant gemstone is unfortunately out of 
fashion for the jeweller’s art, although fifty years ago it was much 
in vogue. It is found of all sizes; specimens have been obtained 
measuring nearly eight inches in length and of perfect transparency. 
At Killicrankie Bay, on the west side of Flinders’ Island, it occurs 
in great profusion both as waterworn pebbles and more rarely in 
fine well-defined crystal forms in alluvial drift resulting from the 
detritus of the Granite rock: several other minerals are common 
with it, including Quartz, Zircon, and Tourmaline. The Topaz is 
but rarely obtained in situ,—it usually occurs in vughs in the Granite 
associated with crystals of Felspar and Quartz. Gould states 
(Pro. Royal Soc. Tas., 1871, p. 60), that they originate from 
bands varying in width from one to several feet, composed of the 
ordinary ternary Granite minerals highly magnified, the size of 
the individual minerals being “enormously increased so that the 
blocks of Felspar, Quartz, and even mica, occur up to several feet 
in dimension. These appear to be the scene of the most abundant 
source of the Topazes, which have crystallized out into natural 
cavities from whence they have been delivered by erosion.” At 
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Mount Cameron they are abundant, although generally much 
worn; in thestanniferous drift large examples have been frequently 
met with. ‘They occur more or less abundantly all through the 
north-eastern Tin-producing districts, Thomas’s Plains, Moorina, 
and the Weld River being noted localities. The Topaz rarely, if ever, 
occurs on the West or North-western portion of the island, the only 
form of this substance, so far discovered, being the Topaz-porphyry 
of Mount Bischoff, which was first recognised and minutely 
described by the late Professor von Groddeck, of the celebrated 
School of Mines at Clausthal (Pro. Royal Soc. Tas., 1885), and 
the cylindrical variety Pycnite, which occurs disseminated in the 
more abundant Quartz-porphyry of the same locality. 

The Topaz-porphyry of Bischoff is usually more or less 
stanniferous, and is comparatively scarce—the ordinary rock being 
a Quartz-porphyry, which in general characteristics is allied to a 
form known as Eurite: it is granular to crystallized in structure, 
the combined Topaz being pseudomorphous after Quartz; the 
crystals are usually very minute, and strongly retain the well-known 
hexagonal form of the parent mineral, but with a milky and less 
lustrous appearance. The only other recorded locality for this 
peculiar and interesting form of Topaz-rock is the Tin mines of 
the Schneckenstein of Saxony. This restricted distribution, 
structure, and chemical composition, render it of extreme interest 
to the mineralogist. 

I am informed that smal] specimens of Topaz have been sparsely 
found in alluvial drift in the vicinity of Mount Claude, but the 
identification is open to doubt. 

232, VIVIANITE (Phosphate of Iron). 
In groups of crystals which are occasionally nearly half an inch 

length, from cleavage planes in rock, adit Mount Bischoff; in 
blue and green amorphous clay-like mass, Waratah River; in 
crystallized bunches, No. 1 North Pioneer reef, at Waterhouse ; 
as a soft clay more or less impregnated with the phosphate, Supply 
Creek ; of a dark blue colour in fibrous radiating bunches with 
granular Quartz, Lucy Creek, Pieman River; in large quantity 
disseminated in decomposing argillaceous shale, North Bischoff. 

233. VALENTINITE (?) (Oxide of Antimony). 

As small white crystals in lode-matter. Hay’s Prospecting 
Association mine, Castray River. | 

234, VAUQUELINITE (Chromate of Lead and Copper). 

This isa rare mineral, which hitherto has been considered 
peculiar to the Silver-lead mining districts of Siberia. The 
substance as occurring here has a peculiar and unusual siskin-green 
colour, and is found in an amorphous, somewhat mammillated mass 
of a dull appearance. Before the blowpipe and in Nitric Acid it 
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gives all the characteristic results. It has been obtained in 
moderate quantity, with Galena and Arsenical Pyrites, near 
George’s Bay; in minute particles with Crocoisite, Adelaide 
Proprietary Silver mine, Dundas. This mineral has not been 
observed on the mainland of Australia. 

235. VANADINITE (Vanadiate of Lead). 

Obtained in extremely limited quantity as small implanted 
globules and thin incrustations on Siderite, with minute crystals of 
Galenite and Sphalerite; it is of a reddish-yellow colour normally, 
but weathers yellow and again fading to a dirty brown. So far it 
has only been detected at the Bell’s Reward Silver mine, 
Heazlewood. 

236. WOLLASTONITE (Silicate of Calcium). 

A massive white mineral generally obtained in lamellar masses. 
Mr. W. R. Bell, in Uitteris, states that “the tabular spar at 
Highwood, south from the Hampshire Hills, merges gradually 
into a crystalline rock much resembling a variety of Diallage, 
which is brown in colour.” 

237. WOLFRAMINE (Hydrated pure or earthy Tungstic 
Acid). 

Occurs as pulverulent, earthy, and more rarely semi-crystallized 
patches and bands of a more or less intense yellow colour. It is 
commonly adherent to and coating Wolframite, from the decom- 
position of which it is derived. Ben Lomond. 

238. WAVELLITE (Phosphate of Alumina). 

This is invariably in all known localities a rare and local 
mineral. It has been discovered in a rock cutting in a greyish- 
green clay-slate. The mineral occurred in the cleavage planes of 
the rock in the form of flaky, radiating discs, of a white and 
glistening appearance, which are ustially under a quarter of an 
inch in diameter. Australasian Slate quarry, Back Creek; onthe . 
Forth River, south of the Van Diemen’s Land Company’s track, 
in 1864, associated with Galena and Blende (James Smith) ; at 
Mount Ramsay, as white circular patches with a strongly radiating 
structure implanted upon Hornblende ; of small size in altered 
slate at Mount Bischoff. (W. R. Bell). 

239. WOLFRAMITE (Tungstate of Iron). 

Usually occurs in a massive form or in radiating blades penetra- 
ting and intermixed in a Quartz gangue. It varies little in colour, 
being almost invariably of a dark brownish-black, with a sub- 
metallic lustre. Recently this mineral has become of considerable 
commercial importance for the production of Tungstic Acid, 
which is principally used to give greater hardness to steel and 
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aluminium. It is found associated with Cassiterite in lodes 
occurring in Granitic rocks. Ben Lomond; Ethel mine, Blue 
Tier: North Pieman River, near the coast; Gould’s Country ; : 
Black Bluff Mountain; Mount Thomas, near Mount Claude ; 
Castra, Upper Leven. 

Wolfram ma y be known from Cassiterite by its perfect cleavage, 
which is a constant character; the latter mineral has always ‘a 
eranular structure. 

240. WAD (an impure mixture of the Oxides of Iron, Manganese, 
and other elements). 

A common associate of other ores of Manganese, usually 
occurring in botr yoidal masses and bunches. Godkin and Heazle- 
wood Silver-lead mines, Heazlewood ; often met with at Dundas 
and Zeehan. 

This is not a species, but simply a mixture of decomposed 
minerals ; when it contains a few per-centum of Cobalt oxide it is 
termed Asbolite. 

241. YTTROCERITE ( Hydrofluoride of Calcium, ¥ttria, and 
Cerium). 

An extremely rare mineral, occurring in amorphous masses, 
which usually have a sub-crystalline to earthy structure. Its 
only known locality in this island is Mount Ramsay, where, Mr. 
W. R. Bell informs me, it forms reddish-brown irregular flakes 
and patches of small size in the Hornblende rock of the locality. 

242. ZINCITE (Oxide of Zinc). 

Found as minute crystals and as small patches on Siderite and 
Quartz, which are usually aggregated in clusters. The colour is ¢ 
bright clear red. Heazlewood. 

243. ZARATITE (Carbonate of Nickel). 

This is usually termed “ Emerald Nickel” from its beautiful 
green colour. It occurs in varnish-like coatings on Chromite 
and Magnetite, upon either of which it is invariably parasitic ; at 
its original locality it sometimes forms mammillary or stalactitic 
crusts on the same iron minerals. It is mineralogically a rare 
and local form, its principal and original locality being Texas, 
Pennsylvania, U.S. America: it occurs in less quantity in Shetland 
and Spain. It is not known to occur in Australia. In physical 
character it closely resembles the well known commercial Nickel 
ores of New Caledonia (Garnierite and Noumeaite), but they are 
hydrated silicates of Magnesia and Nickel. So far as known 
Zavatite is not of any economic value, although if discovered in 
large quantity it could probably be worked with profit. 

Heazlewood, on a high hill on the north side of the river, with 
Serpentine and a small ¢ quantity of Pentlandite, 
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The Ballarat School of Mines collection contains a specimen of 
this mineral marked “ Mt. Zeehan, 16/992,” but I think an error 
has been made as to locality, for, so far as I am aware, it is 
restricted to the Heazlewood locality as given. 

244, ZIRCON (Silicate of Zirconia). 

This mineral is isomorphous with Cassiterite. It forms when 
cut and polished a beautiful gem-stone, for which purpose the 
Tasmanian specimens are peculiarly adapted on account of their 
hich lustre, in which respect they perhaps excel those from all other 
localities, although they are not, as a rule, so highly coloured as 
those obtained in Northern New South Wales and Southern 
Queensland. 

As occurring here they are usually more or less transparent: in 
colour they vary through many shades of brown to red, and 
although occasionally fine clear stones of good colour are obtained, 
they are usually much clouded with darker tints. The Zircon 
presents three distinct varieties of colour, viz., the Jargoon, 
yellow-brown; the Hyacinth, bright red; and that termed 
Zirconite, which is almost opaque and reddish-brown in colour: 
all three are fairly abundant here. In this island it has not 
apparently been obtained in situ, but doubtless originates from the 
detritus of the Granite rock. It is abundant in the stanniferous 
drifts of the North-east coast, where it occurs with Topaz, Pleonaste, 
and Quartz. Well developed crystals are of extreme rarity, as it 
is generally much waterworn. The specimens from near Table 
Cape are, as a rule, darker and brighter in colour than those 
occurring on the Tin-fields, but they are commonly more fractured, 
although fairly good crystals are not nearly so rare. 

It has been found clear and colourless at the Blythe River; in 
beautiful glassy and lustrous crystals, ranging from one-eighth of 
an inch in length to extremely minute, Meredith Range and the 
North Pieman; in many colours—yellow, green, and red to 
colourless—Boat Harbour, near Table Cape ; in many variations 
of colour, including bright clear red, Flinders and Long Islands, 
Bass Straits; in large numbers, often of considerable size, in drift, 
Moorina, Weld River, Thomas’s Plains, and other places on the 
North-eastern tin-field. 
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INTRODUCTORY. 

The study of the geology of the globe we live in presents 
many fascinating subjects. In its Cosmical aspect we may 
confine ourselves to speculations as to its mode of origin, 
from nebular matter to the final stages which culminated in 
its specific differentiation as a subordinate among many other 
members of the Solar system; in its Geognosy we may revel 
in the nature and complexity of the combinations of elements 
which constitute its varied rocky materials; in its Geotectonie 
or Structural aspect we may enter. upon questions relating to 
the nature of and the manner in which the architecture of 
the earth’s crust has been developed, modified, or transformed ; 
in its Dynamical aspects we may inquire into the complex 
causal forces which are, or have been engaged in producing 
disturbances, movements, and changes in its physical struc- 
ture; in its Stratigraphical aspect we may devote our attention 
in tracing the chronological sequence and relationship of the 
various formations which comprise its visible crust or shell; 
in its Physiegraphical aspect we may dwell upon its surface 
feature of mountain, valley, plain, plateau, lake, cafion, river 
bed, or ocean abyss, and try to understand the causes which 
have operated in producing its sculptured form; and finally 
in its Paleontological aspect we may trace the history of the 
organic life forms whose remains are found preserved in the 
rocks, their succession or evolution, and their relationship 
to the corresponding succession of rocks. The geological 
field is thus wide and varied, and we may become so absorbed 
in the investigation of any one division of the several aspects 
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referred toas to forget the claims and importance of the 
others. It is well, therefore, from time to time, that we 
should have our attention aroused to the claims and interests 
of branches of geological study outside of that to which each 
of us, respectively, may happen to be too deeply immersed. 
We therefore cannot realise the benefits of such papers as 
that of Messrs. T. B. Moore and A. Montgomery, M.A, 
which arouse us from our own favourite grooves and recall 
our attention, for a time at least, to that large and important 
phase of Dynamical Geology known as Glacial Action. This 
phase also at once inevitably leads on to considerations as to 
its cause or Cosmical aspect ; to its effects as in its Stratigraphical 
and Phystographical aspects; and to the period of its manifesta- 
tion as in its Chronological aspect. 

Before we enter upou the question of evidence as to the 
occurrence of a former climate in Australasia sufficiently 
intense to be designated “A Glacial Epoch,” we must briefly 
consider the character of the evidence by which we infer its 
actual occurrence. It is obvious that we cannot directly 
approach the subject of the earth’s temperature at a former 
period ; for the original cooled air and the frozen water cannot 
be conceived to be stored up and preserved for observation, 
as in the case of ancient forms of life preserved in the rocks. 
But while drectly we can gain no information as to tempera- 
ture, we have abundant evidence preserved of the effects, 
which, according to our present knowledge, can only have 
been produced by an intensely low temperature acting upon 
watery vapours while subjected to the universal law of gravita- 
tion. It is, therefore, clear that itis in the preserved dynamic 
effects of moving masses of snow or ice, and, negatively, in 
the poverty or total absence of life forms that we have the 
best, if not the only, means of inferring the severity of the 
climate of a former period. 

Evidence of ice action derived mainly from the Study of 

Glaciation in the Northern Hemisphere. 

We have at present in the Alpine regions of Europe, Asia, 
America, and New Zealand, ample means for determining for 
various Jatitudes and for varying levels the peculiar or 
characteristic effects produced by a long-continued low 
temperature upon water vapours and upon forms of organic 
life long exposed to it, and we have also obtained, by 
the careful researches of many skilled observers, very clear 
knowledge of the dynamic action upon rocks of the frozen 
Snow and ice in gravitating from the higher to lower levels ; 
of its transporting and abrading power over higher and lower 
land surfaces, as in boulder-till deposits in roches-moutonneés, 
and scooped lakes ; and of its peculiar modes of discharging its 
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load of foreign matter as it melts, as in the terminal and 
lateral moraines, and perched blocks, at the foot or in slopes 
of mountain valleys, or in the erratics dropped in the soft bed 
of lakes, estuaries, or seas, from the melting or overturning 
of ice sheets or icebergs. 

The character of these evidences is in no way affected by 
considerations as to the primary cause of the lowered tem- 
perature, which will be discussed hereafter on its own merits, ° 
The evidences, therefore, upon which we must rely, mainly, 
as proof for inferring the occurrence of a glacial epoch im 
Australia and Tasmania, may be summarised as follows :— 

Evidences of former Glacial Action. 

1. Terminat MoRAINEsS. 

The existence at or near the mouth of the fan-shaped 
openings of narrow mountain valleys, of mounds, sometimes 
of great extent, of loose tumbled materials, forming hetero- 
genous masses of rock boulders, shingle, gravel, and other 
detritus, showing no signs of arrangement in layers or 
bedding as in detrital distributed by water. The harder 
rocks are often polished and worn on one side, and frequently 
exhibit, more or less distinctly, fine lines, scratches, or 
grooves, which usually run along the surface parallel to the 
greater axis. Some of the blocks may be many tons in 
weight. These moraines are evidence of the detritus left at 
the melting extremity ofa glacier, or mark the line of its 
final retreat. 

2. Laterat MorAInESsS AND PERCHED BLOCKS. 

Similar materials found fringing the sides of the higher 
slopes of a mountain valley, especially large masses of rock 
(perched blocks), differing in character from the rock slopes 
or crown above them, may indicate the retreat of a diminish- 
ing glacier; but as the greater part of these accumulations 
often fall eventually to a lower level by gravitation, it would 
be difficult to distinguish these from accumulations gravitating 
from higher slopes ia the ordinary way. Large foreign 
erratics, and polished and striated stones, alone can be 
depended upon where such intermixture is possible, as at the 
foot of all steep mountain slopes. 

8. RocuEes-Movutronnrzes, AND Icze Scoorep Lake Basins 

OR Tarns. 

In certain parts of valleys in which the detritus of glaciers 
occur, the river of ice of great weight, and shod with hardened 
rocky materials, exerts immense pressure and wears down, 
polishes, and rounds off the surfaces and edges of such 
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portions of the rocky bed which offer any obstruction 
to its downward progress. Geikie happily describes the 
more conspicuous of these rounded polished bosses, exposed 
after the retirement of a glacier, as “ hummocky bosses of 
rock having smooth, undulating forms like dolphins’ backs,” 
and have received the name of roches-moutouneés. One of 
the finest examples of roches-moutonneés in Tasmania 
observed by the writer in the year 1887 exists on the northern 
side of Lake Dixon, in the centre of the narrow valley leading 
down from the ice-scooped lake tarn or basin of Lake Undine, 
lying at the upper end of this elevated valley (2,800 feet 
above sea level). Lake Dixon itself, and several tarns with 
islets near to it, have all the appearance of ice-scooped 
basins. 

4, STRIATED AND PowisHED SipEs oF Precrprtous Rocks 

ALONG THE CouRSE OF A GLACIAL STREAM AND STRIATED 

Buocks AND Stones oF MORAINES. 

The stones carried on the surface of a glacier often fall 
through crevices to its lower surface,or are jammed in 
between the mural edge of the moving ice and the precipitous 
sides of rock along its course, and thus act and are acted 
upon, producing polished, scratched, and grooved surfaces. 
The fixed rock surface markings of striz, lines, and grooves 
record the prevailing direction of the ice stream, while the 
striated boulders and rocks of the moraines afford guidance 
as to the ultimate source from which they have been derived. 

o Hrratics, BouLpERS, AND Forrign Rock Derspris, 

Droprep In Lake on Sea Botroms FRomM FLOATING 

Icz. 

Foreign rocks, both angular and waterworn, may be drifted 
for long distances upon lakes, estuaries, and seas by three 
distinct agencies. 

The roots of fallen trees of great size may be drifted to 
great distances by rivers and estuaries currents, and may 
transport bound up in the ramifying branches of roots large 
quantities of clay and stones, which are eventually dropped 
and scattered as foreign bodies among the ordinary sediments 
and organisms of estuaries or seas. 

The clasping roots of giant forms of kelp and other marine 
Sea-weed may, when storm-tossed, drag and transport for a 
distance the stones upon which they originally grew. These 
Stones are generally polished and waterworn, are of moderate 
size, and show no sign of strie. 

The only known agents, however, which are capable of float- 
ing and transporting to great distances rocks and boulders 
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of great mass and weight are floating masses of we. Glaciers 
which descend into the sea break off in huge masses, as ice- 
bergs or ice sheets, and carry their burden of moraine stuff, 
which often include masses of rock of enormous weight, until. 
the mass of ice melts or is overturned, when the rocks are 
discharged and fall to the quiet sea bottom as erratics. 

Shore ice of Arctic regions when breaking up may, in a 
similar way, transport and discharge erratic boulders over the. 
sea bovtom. 

PRINCIPAL EVIDENCE OF INTENSE GLACIAL ACTION. 

In regions, or at periods when the climate was refrigerated 
sufficiently to cause permanent snowfields on the tops of the 
higher plateaux of mountains,and merely caused glaciers to 
form in the sub-alpine valleys which melted before reaching 
the lowlands, the evidences of ice action are confined to those 
indicative of milder glacial effects, viz., lateral and terminal 
moraines in the higher valleys, perched blocks, roches- 
moutonneés, scooped lake basins, striated,polished, and grooved 
rocks and boulders, lines of striation of fixed rocks running 
in harmony with the direction of the particular valleys in 
which such marks occur. But when refrigeration of climate 
becomes as intense as in the pleistocene glacial epoch of 
Northern Europe and America, which covered all the surface 
of the land, save the highest peaks of mountains in these 
regions; when glacial ice sheets—no longer mere ice rivers 
confined within mountain valleys—spread, as in polar lands, in 
devastating “ seas of ze” across the whole land and interven- 
ing lakes and seas, the action of the travelling sea of ice 
produces effects of quite a distinctive character from the 
limited drums and longitudinal heaps of moraine stuff of 
mere upland zce rivers. 

The detrital matter of wide-spreading ice sheets, in moving 
slowly over the irregular surface of the lowlands of a country, 
is best described by reference to the character of what is now 
known to be partly the produce and partly the form of redis- 
tribution of superficial materials, as seen in the so-called tilk 
or boulder clay of Scotland. 

The character and derivation of the “ till” formed by the 
intense glacial action of the great land ice sheet in Scotland is 
graphically described by Wallace in his “Island Life” 
(pp. 109-112), whose views are in accordance with those so 
ably advocated by Professor Jas. Geikie in his well-known 
work, ‘“‘ The Great Ice Age.” 

The Glacial “ Till” of Scotland.—Dy. Wallace writes :— 
“Over almost all the lowlands, and in most of the Highland 
valleys of Scotland, there are immense superficial deposits of 
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clay, sand, gravel, or drift which can be traced more or less 
directly to glacial action. Some of these are moraine matter, 
others are lacristrine deposits, while others again have been 
formed or modified by the sea during periods of submergence. 
But below them all,and often resting directly on the rock 
surface, there are extensive layers of a very tough, clayey 
deposit known as the ‘till.’ The till is very fine in texture, 
very tenacious, and often of a rock-like hardness. It is 
always full of stones, all of which are of rude form, but with 
the angles rubbed off, and almost always covered with 
scratches and striz, often crossing each other in various 
directions. Sometimes the stones are so numerous that there 
seems to be only just enough clay to unite them into a solid 
mass; and they are of all sizes, from mere grit up to rocks 
many feet in diameter. The ‘till’ is found chiefly in the 
low-lying districts, where it covers extensive areas sometimes 
to a depth of a hundred feet, while in the Highlands it occurs 
in much smaller patches, but in some of the broader valleys 
forms terraces which have been cut through by the streams. 
Occasionally it is found as high as two thousand feet above 
the sea, in hollows or hill sides, where it seems to have been 
protected from denudation.” The “till” is totally unstrati- 
fied, and the rock surfaces upon which it almost always rests 
are invariably worn smooth, and much grooved and striated 
when the rock is hard, but when it is soft or jointed it fre- 
quently shows a greatly broken surface. Its colour and 
texture, and the nature of the stones it contains, all corre- 
spond to the character of the rock of the district where it 
occurs, so that it is clearly a local formation. It is often 
found underneath moraines, drift, and other late glacial 
deposits, but never overlies them (except in special cases to 
be hereafter referred to), so that it is certainly an earlier 
deposit. Throughout Scotland where “till” is found the 
glacial strise perched blocks, roches moutonneés, and other 
marks of glacial action occur very high up the mountains to 
at least 3,000 and often 3,500 feet above the sea, while all 
lower hills and mountains are rounded and grooved on their 
very summits, and these grooves always radiate outwards 
from the highest peaks and ridges towards the valleys or the 
Sea, 

“ Inferences from the Glacial Phenomena of Scotland —Now 
all these phenomena taken together render it certain that the 
whole of Scotland was once buried in a large sea of ice, out 
of which only the highest mountains raised their summits.” 
“The weight of this vast ice sheet, at least three thousand feet 
in maximum thickness, and continually moving seaward with 
a slow grinding motion like that of existing glaciers, must 
have ground the whole surface of the country, especially all 
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the prominences, leaving the rounded rocks, as well as the 
striz we still see marking the direction of its motion. . 
The present glaciers of the Alps being confined to valleys 
which carry off a large quantity of drainage water lose this mud 
(sticky, tenacious clay) perhaps as rapidly as it is formed; but 
when the ice covered the whole country there was com- 
paratively little drainage water, and thus the mud and stones 
collected in vast compact masses in all the hollows, and espe- 
cially in the lower flat valleys, so that when the ice retreated, 
the whole country was more or less covered with it. It was 
then, no doubt, rapidly denuded by rainsand rivers, but, as 
we have seen, vast quantities remain to the present day to tell 
the tale of its wonderful formation. There is good evidence 
that when the ice was its maximum it extended not only over 
the land but far out to sea, covering all the Scottish islands, 
and stretching in one connected sheet to Ireland and Wales, 
where all the evidences of glaciation are as well marked as in 
Scotland, though the ice did not of course attain quite so 
great a thickness.” ‘“ That the ice sheet was continuous from 
Scotland to Ireland is proved by the glacial phenomena in the 
Isle of Man, where ‘ till’ similar to that of Scotland abounds, 
and rocks are found in it which must have come from Cum- 
berland and Scotland, as well as from the north of Ireland. 
This would show that glaciers from each of these districts 
reached the Isle of Man, where they met and flowed south- 
wards down the Irish Sea. Ice marks are traced over the 
tops of mountains which are nearly 2,000 feet high.” Dr. 
Wallace concludes with the statement that “ It is evident that 
the change of climate requisite to produce such marvellous 
effects in the British Isles could not have been local, and we 
accordingly find strikingly similar proof that Scandinavia and 
all Northern Europe have also been covered with a huge ice 
sheet. In North America the marks of glaciation are even 
more striking than in Europe, stretching over the whole of 
Canada, and to the south of the Great Lakes as faras latitude 
39°. There is in all these countries a widespread deposit, like 
the ‘till’ of Scotland, produced by the grinding of the great 
ice sheet when it was at its maximum thickness; and also 
extensive beds of moraine matter, true moraines and travelled 
blocks left by glaciers as they retreated towards the mountains, 
and finally withdrew into the upland valleys.” After combating 
objections, he concludes thus :—‘‘ There is perhaps no great 
conclusion in any science which rests upon a surer foundation 
than this; and if we are guided by our reason at all in de- 
ducing the unknown from the known, the past from the pre- 
sent, we cannot refuse to assent to the reality of the glacial 
epoch of the Northern Hemisphere in all its more important 
features.” 
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EvIpENCES oF ForMER GLACIATION IN THE SOUTHERN 

HEMISPHERE (AusTRALIA, New ZEALAND, AND Tas- 

MANIA) SUBSEQUENT TO THE DEPOSITION oF Rocks oF 

Miocene AGE. 

New Zealand—One of the: most accomplished geological 
observers, Prof. T. D. Hutton, in commenting ‘On the Sup- 
posed Glacial Epoch in Australia” (Proc. Roy. Soc. of N.S. 
Wales, pp. 338, 359, 1885), states that “In New Zealand there 
are, as is well known, ice marks dating from the present day 
to some period when the glaciers were at their greatest extent, 
and for many years New Zealand geologists have been accus- 
tomed to call this latter time the g/acier epoch of New Zealand, 
m order to distinguish it from a glaczal epoch, which term 
implies a considerable reduction of temperature.” The 
term g/acier he considers does not imply any hypothesis as to 
the cause. He affirms also that all New Zealand geologists 
are of opinion that the g/acier epoch there was long anterior 
to the glacial epoch of Europe and North America. In com- 
bating erroneous views of Dr. von Lendenfeld as to the date 
of the former glacier epoch, he states that “ The islands in the 
Sounds are not mouzonneés, and although some of the smaller 
ones are rounded, they show no signs of lee and strike sides, 
The precipices on either side of the Sounds are alsv in 
general quite rough, and I noticed only two localities 
(both previously observed by Dr. Hector) where there 
Was any appearance of polishing: one was in Milford 
Sound on the south side of the entrance to the ‘“ Narrows,’ 
the other near Deas Cove, in Thompson Sound. T 
saw neither grooves nor. strie; but Dr. Hector 
noticed them.in Thompson Sound, and in the Cleddan 
Valley.” He, however, continues:—‘“All this is very 
different from any glaciated district in Scotland; Wales, or 
Treland, where nearly every rock tells the same tale, and, 
judging from published accounts, it is very different from the 
fiords of Norway, the rocks of which are much the same as 
those of the West Coast Sounds of New Zealand. Yet that 
these Sounds have at one time been occupied by ice is proved 
by the huge granite boulders lying on the sandstones and 
mudstones at Kisbee Bay in Preservation Inlet.” He refers 
these evidences of glaciation and great glacier epoch as 
belonging to a very ancient date, long anterior to the glacial 
epoch of Kurope and North America. There is apparently 
nowhere in New Zealand any evidence of such intense giacia- 
tion as that which spread over the lower levels of Scotland, 
Treland, aad Wales, as we have no mention of anything 
corresponding to the “ till” of the great northern ice sheet. 
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The absence of such evidence in a region whose mountains 
rise to a height of over 12,000 feet,* and whose southern 
borders extend to 47° 10° south latitude, is full of significance 
when we come to consider the various theories advanced to 
account for the occurrence of the great glacial epoch in the 
Northern Hemisphere, and especially so when we come to 
examine the proofs of a true glacial epoch in the more 
northerly limits of the Australian mainland. 

Australia.—In the Australian mainland there are no high 
mountains asin New Zealand. The highest peak in the eastern 
cordillera occurs in the southern and eastern Australian Alps 
in about 37°, corresponding to the position of Mount Etna in 
north latitude—Mount Kosciusko and Mount Townsend, the 
two highest peaks attain here an elevation of 7,171 and 7,256 
feet respectively. The whole of the mainland lies within 11° and 
39° south latitude, broadly corresponding to the position of 
Northern Africa or Syria and Arabia in northern latitudes. 
As moreover the greater portion of Australia is low-lying, it » 
can be no more expected that we should find any traces of 
intense glacial action within its borders in past times, than 
that we should look for evidences of the extension of the 
great ice sheet of Northern Europe in the lowlands of the 
lower northern latitudes of Syria and Arabia. 

Apparent Absence of Glacial Deposits corresponding to the 
“ Till” of Scotland.—Setting aside for the present the origin 
of certain erratic boulders and other marks of glaciation 
which are found in beds of conglomerate in New South 
Wales, Victoria, and Tasmania, in rocks corresponding to the 
close of the Permo-Carboniferous age, and which undoubtedly 
appear to have been transported to their present position by 
means of floating ice—no satisfactory evidence of glacial 
action has yet been discovered in Australia corresponding to 
the till, boulder clay, movraine-profonde or grund-moraine of 
the great ice age of Northern Europe and North America. 
Indeed it would be a matter of the greatest surprise, even to 
the most ardent disciples of ice-cap extension, in Europe and 
America, if such evidences should appear; for neither 
the advocates of the effects upon climate of the extremes of 
eccentricity of the earth’s orbit combined with the precession 
of the equinoxes, the advocates of changes in the distribu- 
tion of land and water, nor the advocates of a combination of 
astronomical and geographical causes, have ever attempted to 
show that influences could possibly induce such an extreme 
lowering of temperature as would cause the northern polar ice 
cap to creep and extend beyond the north latitude of 39°, 
which point corresponds in south latitude nearly with the 

*Mount Cook 12,349 feet. 
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most southerly limits of the low-lying Australian Continent. 
In Western Europe, during the great ice age, there is no evi- 
dence of the great ice sheet extending further south than 51° 
north latitude. When we consider that the most southerly 
point of Australia corresponds with Lisbon in north latitude, 
or 12° to the south of Ireland, we may more readily compre- 
hend the improbability of an extension of the southern polar 
cap to any part of the Australian Continent under similar 
conditions to those of the European ice age. 

Evidences of comparatively recent Glactation on the Australian 
Mainland, as Recorded by Various Observers.—Subsequent to 
the earlier observations of Selwyn, Daintree, and others in 
respect of ancient glacial phenomena in rocks of Permo- 
Carboniferous age, it would appear that Professor Tate, in the 
year 1877, was the next observer who drew particular atten- 
tion to the existence of glacial phenomena on the mainland 
of Australia of a comparatively recent date. Jn a paper of a 
later date, read before the Australasian Association for the 
Advancement of Science (Proc. 1887, pp. 231, 232), entitled 
“ Glacial Phenomena in South Australia,’ he again describes 
the nature of the evidence upon which he bases his conclu- 
sion as to their glacial origin. He describes the glaciated 
surface as well developed on the coast cliffs at Hallet’s Cove, 
south of Holdfast Bay, in St. Vincent Gulf. That is, therefore, 
in 35° south lat.; and, as the surface plane of the track in- 
ferred to have been polished by the ice is now only 40 feet 
above the level of the adjacent sea, it is more than probable 
that the track was marked prior to the final stage of the known 
upheaval of the floor of the old tertiary sea, whose remains 
in the vicinity, and as cliffs along the Great Australian Bight, 
form the most characteristic feature of the South Australian 
coast line. Professor Tate states that “The path of the 
glacier (?) is traceable for a distance of two miles along the 
top of the scarped cliffs, at about forty feet above the sea 
level; on the north it is cut off from the cliff by encroach- 
ment of the sea, from this point the glaciated surface is con- 
tinuous in a southerly direction for a distance of one mile to 
Black Point, the north headland of Hallet’s Cove. On the 
line of the glacier there now intervenes the long but narrow 
bay of Hallet’s Cove, but on the south headland the track is 
picked up on about the same trend, though apparently at a 
little higher level. Here again the glacier (?) path is soon 
cut out by removal of the cliff. On the north side of the 
cove the glaciated surface is beautifully displayed ; the edges 
of nearly vertical strata are sheared off, and when of quartzite 
the surface shows a high polish, and when of mudstones, 
conspicuous grooved and_ strie. Some moraine debris, 
including stones that have been beneath the glacier (?) occur 

- 
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here. On the south side moraine matter is very abundant, 
and includes many boulders, some occurring as blocks perches.” 

“The common rocks of the moraine de4ris are granites, 
gneiss, hornblende schists, and others, which do not occur in 
situations nearer than the Gorge at Normanville, about 46 
miles tothe south. Inall, 17 distinct varieties of rock, chiefly 
metamorphic and foreign to the immediate neighbourhood, 
have been collected along the path of the glacier. The proxi- 
mity of the miocene escarpments suggest the possibility of the 
pre-miocene (post-miocene?) age of the glacier.” . . . 
“Tt is highly probable that the glacier cut its way through 
the incoherent miocene formation, and that some of the 
miocene shingle furnished some portion of the moraine 
debris.” 

Professor Tate selects particular examples of the debris for 
illustrating their glacial character, viz, slab of quartzite 
having a highly polished surface and faintly striated; chip 
of mudstone having a smooth surface, strongly striated 
and grooved; ice-worn pebble polished and striated on 
its upper and lower faces, found partly embedded in soil 
resting on glaciated surface. Professor Tate also draws 
attention to some forgotten early observations of Mr. Selwyn 
in relation to glacialphenomena in South Australia, discovered, 
by him, further south in the bed of the Inman, Cape Jarvis 
Peninsula, consisting of smooth striated and grooved rock 
surfaces, of which Mr. Selwyn wrote :—“ The direction of the 
grooves and scratches is east and west in parallel lines, and 
though they follow the course of the stream I do not think 
that they could have been produced by the action of water 
forcing pebbles and boulders detached from the drift along 
the stream.” The rounded surfaces of mica slate on the south 
flank of Kaiserstuhl and Crafer’s on the Adelaide chain 
referred to by Professor Tate are less satisfactory, and are 
only suggestive, and their value as collateral supports 
depends entirely upon the character and derivation of the ice 
which caused the phenomena near the present sea level at 
Black Point, Holdfast Bay. Professor Tate’s own conclusions 
as to the cause of these undoubted glacial phenomena are 
threefold, viz., either— 

1. The prevalence of a very much colder climate. 

2. That the land stood at a much greater altitude (say 
10,000 feet), or the mountains (presumably the 
Adelaide chain, whose few high peaks at present do 
not much exceed 2,000 feet, R.M.J.) may have had a 
more plateau-like form, and therefore need not have 
been so high, and consequently collected more snow. 

3. A combination of both of the preceding conditions (1 
and 2). 
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There is another condition, however, which Dr. von 
Lendenfeld * and others favoured, which also embraces 
Professor Tate’s first condition—much colder climate 
—as a contributing cause, viz., the grinding action of 
partly stranded sheets of the Antarctic drift ice, whose 
extreme northerly limits, even in the present mild epoch, 
ascend almost into the same degree of south latitude in the 
vicinity of the Cape of Good Hope. But Professor Hutton 
points out that the existence of granite in the south polar 
region has not yet been discovered. All the land at present 
known is volcanic. It is suggested, however, that Tasmania 
and New Zealand could furnish such materials, but it is 
improbable that the well-known glaciers of the western high- 
lands of Tasmania descended to sea level. 

It is almost certain, however, that at the last great period 
of eccentricity of the earth’s orbit with winter in aphelion, 
the limit of Antarctic drift ice would touch the southern ex- 
tremity of the Australian mainland when Tasmania would 
stand well within it. It is not improbable, therefore, that in 
the extreme of winter portions of the drift ice might for a 
time be stranded on the precipitous shores of Tasmania and 
New Zealand, or even on the south-western shores of Western 
Australia, long enough to receive from overhanging cliff or 
pebbly beach debris which, on breaking away in the ex- 
tremely hot and short summer, might find its way northward, 
to be again partly stranded on projecting points of the Aus- 
tralian mainland in St. Vincent Gulf, and there to leave’ in 
its trail the channelled traces of its course and part of its 
debris picked up on the coasts further south. To my mind 
this is the only reasonable interpretation which would 
sufficiently account for all the verified data so clearly brought 
forward to our notice by my distinguished friend, Professor 
Tate. 

The curved form of the encroachment of the sea in the 
Great Australian Bight also favours the idea that the well- 
known Antarctic drift current might have operated more 
powerfully in the last glacial epoch in contributing to the 
waste action which has determined its present deep bay-like 
indentation. 

It is evident that Professor Tate, who invariably uses the 
word g/acier, inclines to the view that the debvzs on the shore 
of Black Point has been carried down by an inland glacier 
descending from local mountain tablelands—now only reach- 
ing a height of about 2,300 feet—which he assumes, without 
Satisfactory evidence, to have stood 10,000 feet higher since 
the close of the miocene period, and he further objects to 
the floating ice theory, because he thinks it involves the 
necessity of assuming the swbmergence of southern parts 

* Proc. Linn. Soc., N.S.W., 1886. 
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of the South Australian province by as much as 1,000 
feet, and of this submergence he rightly adds, “‘ That 
the known facts do not warrant such assumption.” But 
is there any necessity that the advocates of the hypothesis 
of “floating ice” as the agent of abrasion and transport 
should assume any depression whatever? On the contrary, it 
seems to me that an elevation of, say, 70 to 100 feet of the old 
sea-bed at the time of glaciation would answer all the condi- 
tions which the phenomena of glaciation and _ present 
elevation (40 feet above present sea level) demands; and this 
would allow a depth of from five to ten fathoms of sea over 
the channel along whose course the glacial phenomena have 
been traced. It would, in the latitude of St. Vincent 
Gulf (85° S. latitude), require an elevation of the whole 
land to a height of 12,000 to 14,000 feet, with a subsequent 
final depression of about from 11,600 to 13,600 feet to 
account reasonably for the present level of the glacial pheno- 
mena at Black Point, and for the present altitude of the higher 
members of the old tertiary marine beds; and this double 
assumption is of a far more serious character, and is far less 
warranted by known facts than the submergence of 1,000 
feet, for which, also, there is not the slightest necessity for 
assuming, unless it be also insisted upon that the very 
doubtful appearances of gkaciated surface on the heights of 
the Adelaide range are also to be explained as having been 
eaused by the same agency which produced the glacial 
phenomena. Notwithstanding my very high appreciation of 
the judgment of Professor Tate, better evidence than has yet 
been produced will be required before such a conclusion can 
be satisfactorily established. 

Until such evidence is produced, I shall be inclined to 
favour the hypothesis of “ partly stranded polar drift ice,” 
carrying debris in summer from neighbouring southern shores, 
not necessarily polar, where the ice drift may have been 
stranded for some time during the long severe winter. The 
period when such action took place is likely to have been at 
a time when the eccentricity of the earth’s orbit combined 
with winter in aphelion attained its greatest limit subsequent 
to the deposition of the rocks of miocene age. According to 
Dr. Croll’s published tables showing the varying amounts of 
eccentricity for three million years back, it would appear that 
the periods of high eccentricity have been exceedingly 
numerous in that time, and one or two of them far higher 
than that which is supposed to have been the principal cause 
of the great glacial epoch of Europe and North America in 
the pleistocene period. 

Now most of the Australian geologists incline to believe 
that the period of greatest glacial action in Australasia 
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occurred long anterior to that known as the glacial period of 
Europe. And it is not without significance as bearing upon 
this question, and also upon the disputed question as to 
whether the extreme effects of glaciation could, at any time, 
have been produced by astronomical causes alone (7.¢., without 
the concurrence of favouring geographical causes), to find that 
the highest eccentricity occurred, according to Croll, 850,000 
years ago, at which time the difference between the sun’s 
distance at aphelion and perthelion was thirteen and a half 
millions of miles, whereas during the last glacial period of 
Europe and North America in the Northern Hemisphere, the 
maximum difference was ten and a half millions of miles 
only—that is three million miles or 22°22 per cent. less. As 
from the nature of the distribution of land and water in the 
Southern Hemisphere, it is probable that geographical causes 
would not play so important a part in barring the intro- 
duction of warm equatorial currents from the hemisphere 
specially affected; it is also probable that the alteration in 
climate in the Southern Hemisphere would be almost purely 
the result of astronomical causes alone. If we admit this, we 
should seek for the cause of the milder glacier period of 
Australasia since the cretaceous age, at that point of time 
when the eccentricity of the earth’s orbit was at its highest, 
and that was about 850,000 years ago, or fully 550,000 years 
anterior to the time of the great glacial epoch of Europe in 
the pleistocene age. This happily corresponds very closely 
with estimates as to the period which closes the miocene age, 
at which time there is evidence that the glacier period of 
Australasia began to mark its effects on our rocks and upon 
the organic life associated with them. 

Evidence of Glacial Action in the Elevated Valleys of the 
Australian Alps.—In the year 1885 Dr. von Lendenfeld 
(Proc. Lin. Soc. of N. S. Wales, pp. 44-53) in a paper, en- 
titled ‘‘ The Glacial Period in Australia,” gives an account of 
glacial phenomena discovered by him in the ascent of Mount 
Kosciusko, the highest elevation of the Australian Alps 
(7,200 feet), situated in about south lat. 36° 40‘ long. 148° east, 
near the south-eastern border of N. 8. Wales. On the 
southern slope it is drained by the head waters of the Snowy 
River, while its northern slope is drained by the head waters 
of the River Murray. The marks of glaciation discovered by 
Dr. Tendenfeld occur principally in the Wilkinson Valley, at 
elevations nowhere below 5,800 feet above sea level. These 
consist entirely of smoothed and rounded surfaces, whose 
grooves and scratches are supposed to have been removed by 
weathering, but yielding, as Dr. Lendenfeld states, to an 
eye experienced in reading the signs of glacier action indu- 
bitable proof of having been originally polished and rounded 
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by ice. He states that “ One of these instances, ona spur high 
above a tributary to the Snowy River, was so remarkable that 
my assistant (sic), who had never seen any roches-moutonneés 
in his life before, was immediately much struck by its 
appearance. There, there is one rock polished off with a surface 
of about 3 acres, and about 25 other much smaller ones around 
it, all polished down to exactly the same surface, divided 
from one another, however, by depressions of varying depth.” 
He also states that on a spur descending from the Abbot 
Range roches-moutonneés similar in character are very 
numerous. He did not observe any signs corresponding to 
perched blocks, moraine stuff, nor actwal traces of striated or 
grooved surfaces anywhere, although he conjectures, as regards 
the possibility of glacial action being traced at levels below 
5,800 feet, beneath which he was unable to find further 
signs, he states:—‘“‘I have looked carefully around on m 
way up and down the mountain, but I was not able to detect 
any glacial action below 5,800 feet.” He, however, is of 
opinion that in the Snowy valley a glacier might be expected 
to have descended for some distance from the mountains, and 
thought it likely that moraines may eventually be found there ; 
but he also adds that it is only in this valley where moraines 
may be expected, “‘ because it is the only one which comes 
down from an extensive plateau on which a glacier was 
formed.” 

Dr. von Lendenfeld refers the age during which such 
glacial action occurred to the period which marked the more 
intense form of glaciation in New Zealand. Mr. Jas. Stirling 
has also written two or three most interesting papers, in which 
he gives us the results of careful observations made by him 
on several occasions among the Australian Alps. 

Mr. Stirling corroborates Dr. von Lendenfeld in attributing. 
the polished rock surfaces on Mount Kosciusko to compara- 
tively recent glacial action. He also states that, in his 
opinion, the observed widespread dispersion of the boulder 
deposits, the rounded contours of the crystalline rocks, and 
the undulatory outlines of the foot-hills in many valleys, all 
bespeak agencies distinct from ordinary fluviatile action, 
and point very distinctly to glacier action. He further 
cites additional evidence of glaciation as follows:— 
“Erratics in the Mitta Mitta and the Kiewa Valleys; 
huge blocks weighing many tons; smooth surfaces on 
the Cobberas Mountains and Mount Bogong; moraines 
at the base of the latter on the Mountain Creek Valley ; 
eroded lake basins, Dry Hill, Hermongee Swamp; 
Omeo Lake basin; Morainic Lake, Mount Welling- 
ton, etc.; but he carefully observes, in conclusion, that 
“although the fact of a glacier action can . .. be satisfac- 
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torily established in the Australian Alps, yet further evidence 
is desirable as to the synchronism of the glacier period in 
Australia with that of the glacial epoch in the Northern 
Hemisphere.” 

So far as the higher levels of the alpine regions of Aus- 
tralia are concerned, the observations of Dr. von Lendenfeld, 
Mr. Stirling, and other observers leave us in little doubt as 
to the genuineness of the evidences of glacial action, aad of 
weir occurrence at a comparatively recent date ; although 
there is no proof of the date of the occurrence ag being co- 
incidental with the glacial period of Northern Europe. Nor 
is there here any evidence which compel us to infer such 
refrigeration of climate as would in such a low latitude 
(36° 40°) cause glaciers to descend below the 2,000 feet level 
above the sea. It is true thit certain conglomerates bearing 
the marks of ice action have recently been discovered in 
Victoria by Messrs. Graham, Officer, and Lewis Balfour as 
low as 750 feet above sea level, but these undoubtedly striated 
boulders, apart from other objections, are so similar in 
character and so intimately associated in regions of recent 
igneous disturbance with the well-known glaciated con- 
glomerates of Permo-Carboniferous age, which will be referred 
to hereafter, that I cannot at present see my way clear to 
accept the conclusions of Messrs. Officer and Balfour, ye 
recognise some of the deposits as a true boulder ill, ‘ 
moraine-profonde, formed by severe glacial action agaae 
“eocene times,” and inferred by them to be quite distinct 
from the earlier glacial deposits associated with them of 
Permo-Carboniferous age, and from the ice erratics and 
moraines of the Australian Alps, which they ascribe to a mild 
glacial period during the pleistocene age. J freely admit that 
the appearance of some of the deposits so lucidly and ably 
described by Messrs. Officer and Balfour, especially the deposits 
on the Korkuperrimal (fig. 3) seem to justify the conclu- 
Sions arrived at by them; but, what about the similarity of 
the striated and polished blocks and stones so huddled to- 
gether in dislocations or fractures of the underlying sand- 
stone to the adjacent and almost contiguous to the ice-borne 
conglomerates of permo-carboniferous age; the “ peli-mell 
accumulation” of angular and rounded block; the broken 
and disintegrated clays or shales; the “ unless blocks of 
Sandstone in every conceivable position ” ; the underlying 
“broken and shattered sandstones”; and the association with 
the more recently erupted basaltic sheet ? 

- Do not these cumulative evidences, taken together with the 
latitude and low altitude, rather tend to prove ‘that the rocks, 
including the older glacial conglomerates immediately under- 
lying the basaltic sheet, have been broken up, dislocated, and 

G 
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jumbled together by the eruptive forces which more recently 
ejected the overlying basalt ? 

Surely this seems to be the more reasonable inference in 
accounting for the so-called boulder “till.” Why, in the 
pell-mell. ruin of the older sandstones, shales, and Permo- 
Carboniferous conglomerates should we omit to look for the 
broken remains of the latter conglomerates as well as 
for the broken remains of the similarly disturbed sand- 
stones and shales? And if the supposed “till” does not 
contain the fragmentary remains of the admittedly 
associated older conglomerates of Permo-Carboniferous age, in 
respect of which we have already ample evidence, as being com- 
posed of such polished and striated blocks as are found in the 
“ till,””,—What have become of them? The causes which broke 
up and huddled the older sandstones and shales must have 
also broken up and jumbled afresh the older associated con- 
glomerates; and it appears to me unreasonable, to suggest the 
intense glaciation involved in a glacial “till” theory for the 
origin of the later conglomeration, while the remains of the 
older and similar conglomerates—so intimately associated 
over a wide area with the sandstones and shales—have not. 
been satisfactorily accounted for. | 

Apart from these objections, even the most ardent advo- 
cates of the powerful dynamic agency of moving ice are now 
beginning to recognise that, while influenced by gravitation 
on steep slopes, the abrading power of ice may have a won-, 
derful grinding action; but they are far from satisfied im 
regard to its power to tear up, dislocate, and fracture the 
underlying harder rocks over which it glides, at least not to 
any great extent. The dislocations and fractures of the 
underlying rocks at Korkuperrimal, on the evidence given, do 
not appear to me to be the work of ice. 

It is not improbable also, as regards some of the examples, — 
that on abruptly sloping sides of creeks, the gravitating value 
of older conglomerates, which may have been suddenly 
thrust up by recent dislocations, may now partly overlie 
the original deposits of undisturbed older conglomerate at a 
lower level in their immediate vicinity. Such occurrences are 
common in Tasmania, where the stratified rocks of Permo- 
Carboniferous and Mesozoic are frequently faulted and dis- 
turbed by the forces which ejected the more recent diabasie 
greenstones which ramify everywhere throughout these rocks” 
in Hastern Tasmania. ‘7 

In any case, a preconception in favour of a particular 
hypothesis is apt to play the same tricks with the scientific 
Imagination as it does with the imagination of unscientific 
sentimentalists ; and in no part of a careful observer’s duty is 
it more imperative that he should guard himself by careful 
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tieasurement of the “personal equation of error,” whether 
due to enthusiasm or preconception, than in cases where the 
imagination is apt to read or project hidden foregone causal 
conclusions or anticipations into those facts of evidence, 
which, taken by themselves, are readily adaptable to any one 
of many possible interpretations. There is no field of 
geological observation where there is more avidity shown 
in drawing hasty inferences, and forming generalisations from 
imperfect data, than in that section which concerns itself 
with the occurrence, dynamical effects, and hypotheses of 
causation, in respect of former glacial action. In no field is 
there such assurance expressed, based upon partial or imper- 
fect data, and in the face of the widest divergence of opinion 
in the interpretation of the same facts. Where sympathies 
are too strongly enlisted on behalf of a glacial or any other 
theory, they are apt to disarm the true critical faculty of the 
observer. He is apt to infer, too readily, that all rounded 
bosses and smoothed rock surfaces in the vicinity of old 
shingle beds are veritable voches-moutonnées,and that all shingle 
beds are moraines ; and under this preconception he is some- 
times not critical enough to distinguish the difference between 
the unequal wearing away of the laminations of polished 
stones derived from schistose rocks and the veritable s¢riz of 
ice action. 

He is apt to magnify one of the elements which, with other 
inks, are necessary to form the complete chain of proof—as 
itself the only element which may constitute pvoof in favour 
of a conclusion. As evidence of this partiality, we sometimes 
hear of the discovery of a single striated stone put forward as 
constituting the only veal proof of the occurrence of former 
glacial action. Yet the occurrence of huge perched blocks or 
erratics, many tons in weight, of a rock foreign to the imme- 
diate neighbourhood, resting on a recent accumulation of a 
well-known rock—loam, clay, ¢ cravel, or peat—although now 
devoid of either polished surfaces, scratches, or grooves, may, 
of itself, afford more unmistakable evidence in proof of ice 
action of a certain age, that any number of polished, striated 
and grooved stones, taken from a tumbled drum of waterworn 
stones and clay ; for the present accumulation in which the 
striated stones occur may not have been formed by ice action, 
although some of its contents may have been derived, imme- 
diately, from former moraine stuff; and even should the 
striated and polished blocks be now found in a veritable 
moraine, they do not form absolute proof that the ice mark- 
ings, or at least all of them, were actually caused by the 
glacier which formed the moraine in which they are now 
found ; for in many of the Scotch fiords or sea-loch basins— 
if we accept the theory of an inter-glacial period—we must 
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be prepared to find that the older moraines, in the path of the 
descent of the more recent glacier, would partly be dis- 
persed, while some of its contents might be picked up, and 
eventually form part of the latter moraines of such districts: 
Thus, in respect of undoubted ice striated blocks, we must 
in some cases be prepared to find them as not indicating 
with certainty the mode of origin of the deposit in which they 
are now found ; but, like certain fossiliferous rocks, they may 
have been derived from an older formation. 

An enthusiast is also apt to attribute 2/7 lake basins as due 
to the action of glaciers, and is tempted to confound the 
debris of rocks adjacent to steep slopes of mountain due to 
‘gravitation, with superficially similar remains left in such a 
situation (lateral moraines) by the retreat of an ancient 
glacier. Of course, a typical geological sceptic may, from 
prejudice, err as widely in the opposite direction, and remain 
stubbornly unconvinced in the face of the most conclusive 
evidence. But, in the latter case, although the individual 
may injure himself, his very stubbornness may benefit 
geological science in causing search to be made for still more 
perfect evidence, and in causing the evidences already in our 
possession to be submitted to still more careful sifting and 
weighing. I have been led to make these remarks, certainly 
not as a reflection upon the judgment or conclusions drawn - 
by any of the very able observers commented upon in this 
review, but rather as my humble apology for venturing to 
criticise, generally, the opinions of men of better general 
qualification than myself, in respect of doubtful matters where 
independent judgment may, without either humiliation or 
presumption, arrive at very different interpretations with 
respect to the same facts. These remarks, moreover, apply 
as strongly to myself in respect of the contributions, for 
which I am responsible, regarding the evidences in favour of 
glaciation in Tasmania at two widely separated periods in 
the history of our rocks. 

EVIDENCE oF REcEntT GuactaL AcTION IN TASMANTA. 

Mr. Charles Gould, formerly the Government Geologist of 
Tasmania, was the first person who appears to have drawn 
attention to the abundant evidence of glacial action in the 
alpine valleys of Western Tasmania. His geological obser- 
vations in these regions about 40 years ago, amid great hard- 
ships and privations, extended over a period long enough to 
enable him to work up the topography and to map the 
characteristic rocks of a very large portion of what has been, 
until recently, a comparatively unknown and almost inac- 
cessible region. He has left no special memoir on the 
evidences of glaciation, but it was through verbal communica- 
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tion to a personal friend of my own,* and one of his early 
associates, that I first, about 20 years ago, became aware of 
his discovery of many evidences of glaciation in Tasmania, 
especially in the valleys of the western highlands, which 
trend westward from the great elevated plateau of 4,000 to 
5,000 feet level, which occupies an area of some 400 square 
miles in the centre of our heart-shaped island. On its 
northern and western sides this elevated plateau rests upon a 
less elevated but still more extended plateau, whose undula- 
tions preserve a general level of from 2,000 to 8,000 feet above 
the sea. The extreme western and southern part of the 
island presents a wild and broken array of lofty mountain 
ranges and isolated peaks, with deeply cut ravines and 
valleys, but whose bases rest generally upon lower levels than 
the western portion of the massive central plateau. Although 
Tasmania does not possess any mountains of great altitude, 
its mountainous character may be best realised when we 
consider that within its limited extent (26,215 square miles) 
there are 20 names of mountains over 4,000 feet in height, 
and as many as 50 named mountains whose heights exceed 
2,500 feet. 

The large inland plateau which maintains a general alti- 
tude of about 4,000 feet, rising at times to over 5,000 feet, 
is worthy of special attention when regarding the conditions 
necessary for the development of a sufficiently large per- 
manent snowfield, which would suffice to feed glaciers flowing 
from its marginal slopes, during a period of extremely low 
temperature; for great height or extremely low temperature, 
per se, does not constitute all the necessary conditions for the 
development of glaciers. 
We must also conjoin with either of these conditions 

breadth of area of the névé or snow catchment, and a great 
local precipitation of water vapour. The necessary combina- 
tions of these requisite conditions are not dreamt of by many 
who too readily invoke glacial action within the Tertiary or 
Pleistocene period in regions where it is difficult to realise the 
full combination of the essential conditions necessary for its 
production. 

The following description, already given by me in a former 
publication,+ may help to afford the necessary information to 
those who may wish to know whether, in the event of a greatly 
lowered temperature, due to astronomical or other causes, 
the great inland plateau of Tasmania possesses all the other 
requisite conditions for the generation of glaciers :— 

“The great central greenstone plateau of the Lake Country 

* The Hon. Jas. Reid Scott, formerly Chief Secretary of Tasmania. 

tGeology of Tasmania, p. 101. 
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(42° South lat.*), in its northern part especially, preserves a 
general rugged or undulating level of about 4,000 feet altitude, 
and its higher bosses and peaks and its valleys do not vary 
much more than 1,000 feet above or below this uniform level. 
From the Picton to Gad’s Hill, a distance northerly of over 
a hundred miles, its westerly hmit may be roughly traced, 
forming a bold and widely undulating margin relative to the 
western country, whose immediate general upland surface 
ranges between 2,000 and 3,000 feet above sea level. This 
margin is markedly broken by the elevated outlying spur 
forming the Eldon Range, near Lake St. Clair. From Gad’s 
Hill in a south easterly direction to the Table Mountain; a 
distance of not less than 90 miles, its similarly indented 
margin presents a still bolder character as it approaches and 
contrasts with the lower fertile plains and valleys of the 
Meander and South Esk, which seldom exceed an altitude of 
from 600 to 700 feet above sea level. 

“ At the great northern and southern water divide, in the 
neighbourhood of the Table Mountain, it suddenly recedes 
and contracts, forming a large bight in the direction of the 
Upper Derwent tributares, notably the rivers Nive and 
Ouse, from which its level tends to fall, and its marginal 
boundaries, though frequently rising into high mountain 
ridges towards Mount Wellington, no longer maintains the 
uniform boldness of outline which characterises its northern 
aspect. . . Nearly everywhere along and agaiust this 
plateau and the greenstone crests of Mount Dromedary, 
Mount Nicholas, Eldon Range, Mount Gell, Grass Tree Hill, 
Constitution Hill, and most of the elevated south-easterm 
dividing ranges, the various members of the Carboniferous 
(Permo-Carboniferous) and Mesozoic rocks are seen to repose 
invariably in a horizontal position, or, at most, with a very 
slight dip towards or away from them.” 

From this description it will be apparent, that, given a 
period of extremely low temperature, the great elevated 
plateau of Tasmania possesses, in a special manner, a great 
width of space at a high level for the formation of an exten- 
sive snowfield. It is also significant that in its present 
western margin, in the vicinity of the mountain valleys, where 
evidences. of former glacial action are so abundantly manifest, 
there is now even the greatest amount of rainfall. This is 
shown by the records at the stations at Corinna, Strahan, and 
Waratah, on the western aspect, as contrasted with the 
records of Great Lake, Ross, Oatlands, and Bothwell, towards 
its eastern limits, as in the following table: — 

*A height of 5,000 feet in this latitude would have an inland temperature of that 
of nearly 6,500 feet altitude in the region of the Australian Alps, 
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WesteRN RarnFratt (1890). 
: Annual : 

: Altitude . Maximum 
Station. rainfall 

| feet. (inches). month. 

€orinna re 185 oh 69°50 eh October 
Strahan so 20: Ane 51°39 a: October 
Waratah Pe 2,000 a, 16:45 ue October 

Mean ... Re 65°78 

EASTERN RAINFALL. 

Great Lake ... 3,022 gfe 3464 at June 
Ross = 580 whe 19°95 Coe June 
Oatlands Th L3a/ ae, 23,48 ie June 
Bothwell Bid DOO CE lm ome 23°63 oe June 

Mean, ©... ee 25°42 

So far as we can judge from existing meteorological condi- 
tions, which show that precipitation on the western portion 
of the plateau is nearly three times the amount of that 
in its eastern portion, it 1s obvious that if astronomical causes 
produced a lowered temperature in the Southern Hemisphere 
during the last period of maximum eccentricity, combined with 
winter in aphelion, the greatest precipitation of snow would take 
place near to the western margin of our great mountain plateau, 
and would there, probably, collect in sufficient mass to outweigh 
the short, hot summer melting, and to supply its western 
alpine valleys with numerous ice streams or glaciers; and 
while, therefore, supplying prima facie evidence of favourable 
conditions for the development of glaciers on the west, it is 
also suggestive as an explanation of the apparent total absence 
of evidence of glaciation on itseastern slopes, where the 
summer melting might exceed the amount of precipitation, 
In any case, it adds greater force to conclusions drawn from 
the positive evidences of glaciation observed by various 
persons in the alpine valleys of our western highlands, a 
brief account of which may now be given in chronological 
order. 

EVIDENCES OF GLACIATION IN THE ALPINE VALLEYS OF 

WestERN HIGHLANDS OF TASMANIA, 

TI have already alluded to Mr. Charles Gould’s observations, 
made about 40 years ago, of abundant evidence of the usual 
dynamic effects of ancient glaciers in the principal alpine 
valleys of the western highlands of Tasmania, although it 
is to be regretted that this most accomplished observer, so 
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far as I know, has left no special memoir of his extended 
observations on this subject. 

In the year 1874, in company with the late Honorable 
J. A. Scott, W. C. Piguenit, Lieut. Burgess, and two other 
persons, I spent six weeks (all of the party laden with knap- 
sacks weighing from 60 to 70 lbs.) in exploring the whole of 
the south-western region of the western highlands lying 
between the mouth of the Huon and Macquarie Harbour, 
and in making collections and observations on the geology 
and botany of this region. In the year 1879 I formed one 
of a similar party in exploring the northern region of the 
western highlands, including Gad’s Hill, Middlesex Plains, 
Vale of Belvoir, Valentine’s Peak, Mount Bischoff, head 
waters of the Mackintosh Valley, and other tributaries of the 
Pieman and Arthur. 

In the year 1887, in company with my friend, the late 
C. P. Sprent, Deputy Surveyor-General, and five others, I 
traversed, on foot, and examined the whole of the region 
lying near to the route across the island by way of the Ouse, 
Bronte, Lake St. Clair, Mount King William I, Mount 
Arrowsmith, Collingwood Valley, King River, Mount Lyell, 
Queen River, Macquarie Harbour, thence northward across 
the Hentys, Mounty Heemskirk, Corinna, Whyte and Hazle- 
wood Rivers, Magnet Range, and Mount Bischoff, to Emu 
Bay on the North-West Coast. I had the opportunity at 
this time to visit many of the lakes, including Lake Dixon, 
and to spend three days in examining more particularly the 
rock formations on Mounts Owen, Lyell, and Sedgwick. 

I had thus ample opportunities for observing the many 
evidences of former glaciation in these regions, enabling me 
to confirm the earlier observations of Mr. Gould, and also 
enabling me to record the general results of such observa- 
tions in my work on the “ Geology of Tasmania,” begun in 
the year 1884, and published in the year 1888. I only gave 
my general conclusions in this work, although my notes 
contained particulars regarding the abundant occurrence of 
moraines, roches-moutonneés, scooped tarns and lakes innu- 
merable, huge ice-born erratics, polished rock surfaces, etc., 
in many localities; notably in the Gorge descending from 
Scott’s Peak in the centre of the lofty and picturesque 
Arthur Ranges, and along the Alpha and other tributaries of 
the Craycroft and Huon River; in deep gorges descending 
from Mount Wedge towards Lake Pedder and the Serpen- 
tine ; on the neighbouring slopes of the Frankland Range ; 
in deep upper gorges and valleys of the tributaries of the 
Mackintosh River leadivg from Granite Tor and Barn Bluff; 
but particularly in the romantic valley of the Lakes Dixon 
and Undine, at the source of the Franklin, in the immediate 
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vicinity of Mount Gell and Mount Hugel. The valley of 
Lake Dixon is, par excellence, the ideal of a perfect glacier 
valley. No one, however ignorant of glacial action, could in this 
neighbourhood gaze upon those beautiful scooped, or rather 
abraded, lakes or tarns (many with islets, as also observed 
by Mr. Montgomery in the region of Barn Bluff and Mount 
Pelion) ; the snow-white, polished, billowy, and cascade-like 
roches.moutonneés, composed of quartzites, on the upper 
margin of Lake Dixon, together with the tumbled moraines 
and large erratic on the lower banks—at a level of about 
2,000 feet— without being impressed with the idea that its 
singularly characteristic features must have been produced by 
the slow rasping flow of an ancient river of ice. 

The numerous beautiful lakes, many with wooded islets, 
on the lap and all around the base of the steep slopes, as at 
Mount King William I., the beautiful Lake Augusta under 
Eldon Bluff, Lake Petrarch in the romantic Cuvier Valley, 
lakes and lakelets near Mount Hobhouse, and southward in 
the Valley of Rasselas, as well as the clusters of lakelets at 
the head of Traveller’s Rest, and other sources of tributaries 
of the rivers Derwent, Gordon, King, and Pieman, are all 
eminently suggestive of being originally carved or sculptured 
by ice action during a former glacier epoch in Tasmania. 

The abundance of conclusive evidence so impressed me, 
that when I referred to them in the descriptive part of ‘‘ The 
Geology of Tasmania,’ I was content to summarise them 
merely as a general confirmation of the previous observations 
of Messrs. Gould and Sprent. Thus, at p. 164, in referring 
to the remains of our coal measures on the western crests of 
the Great Plateau, I state: ‘From information obtained from 
the Hon. J. A. Scott, now deceased, and from the appearance 
of their bold stratified ciiffs, as seen by the writer from 
Mount Arrowsmith, it would seem that, like the coal seams 
at Ben Lomond, Mount Nicholas, and Fingal, the coal 
measures of this basin are the remains of a deposit of con- 
siderable thickness and extent, lying at the higher levels 
against the flanks of elevated peaks of the ancient greenstone, 
that is, above the marine beds which also occur there in the 
same relative position as the places already mentioned. It 
is evident that the valleys intervening between the great 
greenstone plateau and the neighbouring isolated greenstone 
peaks have been carved out of this upper deposit and the under- 
lying (Permo-Carb.) marine beds. The work of denudation 
has been so vast that only fragments of this once more widely 
extended system, abutting against (or underlying) the green- 
stone, now bear evidence of their original extent. Both 
Mr. Gould and Charles Sprent bear testimony to the fact 
that glacial action at one time must have been an important 
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agent in the denudation of the immense cafions or gorges 
which trend away from the elevated plateau westward. 
Mr. Sprent informs me that for a great distance along the 
bed of the Mackintosh River, which suddenly cuts its way to 
the lower levels towards its main artery, the Pieman River, 
are to be found immense blocks of granite, some of which 
are many tons in weight. These granite blocks are truly 
erratic, as the granite is not now to be found zz stfu any- 
where along the present course of the river. It is probable 
that the former have been derived from glaciers which 
descended into the lower valley from the direction of Granite 
Tor, whose summit still rears its head 4,500 feet above the 
existing sea level.” At pp. 216, 219, 254, 255, 256, and 296 
there are also extended references attesting the prevalence of 
evidence as to the local glaciation of the western Alps of 
Tasmania during the glacier epoch of Australia. | 

Mr. C. P. Sprent began his laborious explorations in the 
north-western highlands in the year 1875. No one had a 
more intimate knowledge of this wild country, for he was 
the pioneer who first opened out the greater part. of this 
country to miners, by a process of track-cutting almost like 
tunnelling in the horizontal, bauera, and other scrubs—the 
terrible barriers to progress in this region. In 1876 he par- 
ticularly observed the striking evidences of glacial action in 
the alpine regions of the west; but, although he gave me, 
verbally, almost graphic descriptions of these evidences, it 
was not until the year 1886 that he gave a brief writtem 
description * of his observations made ten years previously. 
At p. 58,* he thus refers to evidences. of glaciation observed 
by him in the year 1876 in the Mackintosh Valley: “At the 
place where I struck the Mackintosh there are two immense 
cliffs standing a little back from the river, and at least 600 
feet high. Looking at these cliffs from above or below stream 
they look like two small mountains; but from the top of the 
gorge they are completely lost in the dark shade of the slope. 
The river bed is full of immense rounded boulders of granite, 
although I could not ascertain that any occurs zx sztu there 
abouts. The cliffs are of sandstone, and, judging from all 
appearance, I am of opinion that this deep gorge represents 
the track of an ancient glacier flowing down from the vicinity. 
of the Cradle Mountain and Barn Bluff. Traces of glacial 
action are common all over the West Coast in localities. close to 
high mountains, but it 1s probable that these glaciers did not 
descend to the lowlands. The granite boulders: of the Mackintosh 
are of a very large size, some at least five tons in weight, and wb 
s impossible to account for their presence except on the glacial 

* “ Recent explorations on the West Goast of Tasmania,” by C. P. Sprents 
(Trans. and Proc., Roy. Geo. Soc. of Austral., Vic. Br., Vol. ITI.—IV. 
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supposition.” He then proceeds to state: ‘On the sides of 
the gorge there are many small boulders. In one I found 
a quantity of carbonate of copper. I had not sufficient time 
to search for striated markings on the rocks, but my impres- 
sion was confirmed in later years by the account of Mr. W. R. 
Bell, who described the position of the moraine of this ancient 
glacier. The same indications are to be found in the King 
River and the Franklin River.” 

It is evident, therefore, that the recent account of all the 
characteristic phenomena of glaciation observed in 1892 and 
1893 by Messrs. Dunn and T. B. Moore* in the same region, 
that is in the neighbonrhood of Mounts Tyndall, Sedgwick, 
and Murchison, and charted so clearly on Mr. T. B. Moore’s 
accompanying maps, confirm Messrs. Gould, Sprent, and Bell’s 
earlier observations 5 and although the later observers, Dunn 
and Moore, write as if they were unacquainted with the much 
earlier observations of the persons named, as well as of the 
descriptions to be found in my work on the Gealogy of Tas- 
mania, it does not detract in the smallest degree from the 
valuable additions which they have made to our knowledge of 
the evidence of former glacial action in the alpine regions of 
Western Tasmania. 

The occurrence of what appears to be the older con- 
glomerates, so closely associated with newer drifts, and also 
bearing ice marks, according to Dunn and Moore, and which 
may possibly be local representations of the debris of floating 
or partly stranded ice sheets, so abundantly manifested in 
rocks of Permo-Carboniferous age, in South-Eastern Tasmania, 
and also in similar rocks in Victoria (Bacchus Marsh), and 
New South Wales, suggest doubt as to whether some of the 
Moraine stuff, found on the flanks of western mountains, upon 
whose crests this older conglomerate rests, may not be con- 
founded at times with the true moraine stuff of the more recent 
glacier epoch ; for it is possible that recent disintegrations of 
the older ice-marked conglomerate, gravitating over the steep 
slopes, may also be largely represented, and sometimes mixed. 
up with the more recent moraines. It is barely conceivable, 
however, that the older conglomerate would still preserve the 
finer marks of scratches, striz, or groovings; but if the less 
perishable rocks were, until recently, preserved undisturbed 
in some peculiarly favourable matrix, it is conceivable that 
some traces of original markings might still remain unob- 
literated. 

_ There is one or two facts of very great importance dis- 
closed by Mr. T. B. Moore’s charts and observations which 

* “Discovery of Glaciation in the vicinity of Mount Tyndall, Tasmania.” By T. 
B. Moore. (Roy. Soc., Tas., 1893). 
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deserve special attention. First, as regards the height up to 
which the marks of glaciation are found, Mr. Moore informs 
us that the surface of the conglomerates, within 25 feet of 
the summit of Mount Tyndall, is polished and striated, that 
is, at an altitude of 3,850 feet. Itis evident here that the 
collecting ground for the snow to generate glaciers in the 
small fremaining peak of 25 feet would not of itself 
adequately account for these higher polished surfaces, nor for 
the supply of glaciers on all sides which shed such extensive 
moraines as those lying all around Lakes Rolleston, Garnet, 
Dora, Dunn’s Boss; and, similarly, the small portion 
of Mount Sedgwick remaining above the original 
névé would not, of itself, adequately account for 
its higher glacial markings, nor for the extensive moraines 
around Lake Margaret, Hamilton Moraine (enclosed by 
a circular belt, Basin Lake), Lake Spicer, etc. The general 
trend of strize may as readily on Jower levels have the arrow 
head of lineal direction turned the other way. Is it not 
conceivable that the great elevated catchment basin of the 
great plateau, a little further east, may have sent down, by 
the existing deep channels of the North and South Eldon, its 
far mightier glacier streams, which, obstructed partially by 
the slightly elevated plateau of Lake Spicer and Lake Dora, 
might, nevertheless, ride over them, abrading and scooping 
out the basins of the present lakes and lJakelets in the line of 
their path, until they were finally stopped by impact and 
convergence with whatever local glaciers flowed from the 
crests of Mount Sedgwick and Mount Tyndall, and there- 
after their united streams, producing the large accumulation 
of moraine stuff on the 2,182 to 2,400 feet plateau at their 
bases, and at their arrested or final melting points? These 
remarks, however, are merely suggestive, and are mainly 
occasioned by the difficulty of adequately accounting for the 
moraine stuff and the extent of the glaciers, when so small 
a collecting ground remains above the ancient névé or snow 
line on the caps of Mounts Tyndalland Sedgwick. At any rate, 
Mr. Moore has supplied us with most valuable evidence which 
help towards the solution of these and cther difficulties, and 
his topographical charts of the leading features of this inter- 
esting neighbourhood are simply invaluable to anyone who 
wishes to study them. The prevalence of moraines at the 
2,000 feet level, both here and Mount Pelion and Lake Dixon, 
indicatin g gen erally the retiring points of the principal glaciers, 
are very significant, and strongly support my former views as 
to the absence of evidence of glaciation in the lowest levels, 
and also as to the probability that none of our Tasmanian 
glaciers ever reached the sea. 

The able paper by Mr. A. Montgomery, M.A., Govern- 
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ment Geologist, which has been read to us this evening, I 
had the privilege of reading beforehand. It contains a very 
interesting account of his recent geological observations, many 
of which are new and extremely interesting ; but, above all, 
it not only greatly extends our knowledge of glacial phenomena 
in Tasmania, but we have also a valuable examination of all 
collateral evidences, which bear directly or indirectly on the 
possible extent of glaciation in Tasmania generally during the 
glacial epoch, its intensity, and its cause; and upon the 
whole Iam gratified to find that his extended and independent 
inquiries lead him to a conclusion similar to my own, Viz., 
that although refrigeration of our climate was sufficiently 
intense during the glacial epoch to produce streams of glaciers 
upon our alpine regions in the west, and possibly in other 
mountains further south, he is inclined to believe that the 
refrigeration was not so intense as to cause the ice to invade 
the levels of our lowlands. He seems disposed, however, to 
expect the initiation of snowfields and glaciers in isolated 
mountains further east, but I have given my reasons already 
why I incline to think that the smaller amount of precipita- 
tion, and possibly the milder local climate of the eastern part, 
may have combined to turn the balance of summer melting 
against winter precipitation, and so cause a pluvial epoch, at 
most, in Hastern Tasmania. This inference, in my opinion, 
would harmonise more closely with all the known facts, and 
particularly with the total absence of any clear signs of glacial 
phenomena among our pluvial terrace drifts in the lower 
levels of Hastern Tasmania. 

_ Mr. Montgomery is also inclined to ascribe a greater de- 
nuding power to glaciers in the formation and deepening of 
mountain valleys and ravines than Iam myself disposed to 
allow. I admit they are very important agents in iutensify- 
ing the great work of denudation in mountain valleys, whose 
channels have already been deeply cut by flowing water; but, on 
the whole, the real carver of valleys and ravines, and the great 
waster of land surfaces is great precipitation, the more mobile 
gravitation, and the infinitely greater dissolving power of 
water in motion. Valleys originally formed by water agency 
determine the course which glaciers have followed, rather than 
that glaciers have determined and cut out the channels 
of valleys in which they have been known to occur. 
I am also of opinion that the greater denudation of the 
western slopes of the great greenstone plateau—which, in 
my work, “The Geology of Tasmania,” I inferred that it 
extended, probably at the close of the Mesozoic age, west- 
wards as far as the West Coast Range, which it partly 
embraced—was effected, and the leading features carved 
out, much as they are now found, long prior to our glacier 
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epoch, and this denudation must have been in constant and 
intense operation ever since the upheaval of the plateau. 
Even if we allowed only a period of 24 millions of years to 
have elapsed between the upheaval of the great greenstone 
plateau, while allowing a waste at the average estimated 
rate of one foot of rock in 3,000 years, we must also allow 
that denudation, especially that powerful form of eating 
back against water courses, would have removed a 
quantity of matter—from its ravines especially—-equivalent to 
a uniform depth of 833 feet over its whole area; and this 
estimate in such an elevation is probably far too low. The 
denudation, which has been effected even since the earlier 
glacier epoch relatively, could not be a third of this amount; 
and since the maximum stage of the glacial epoch, 210,000 
years ago, probably not a tenth of the amount of denudation 
which must have been effected prion to the later glacial 
epoch. 

The probability that our valleys would originally eat 
inward in cuts against the vertical faces of the elevated 
plateau also invalidates any inferences drawn from the latest 
cuts made iu its watercourses far in the interior of the 
upland regions; for the beginnings or initial stage of a valley 
system at its original outer edge would give widely different 
results. However this may be, Mr. Montgomery’s observa- 
tions of recent actionare valuable, although some of the 
inferences drawn by him may not apply as widely as he may 
be inclined to consider at the present moment. In the 
greater number of conclusions formed by him, however, I 
cordially concur. The evidence given by him of glacial 
phenomena in the vicinity of Mount Pelion and Lake Hyre 
are particularly full and clear, and leave not the slightest 
doubt as to their genuine character. His demonstration of 
the existence of glaciers flowing from the elevated regions of 
Barn Bluff and Mount Pelion (whose peaks are fully 1,000 
feet higher than Mount Tyndall), of their discharge of 
moraine stuff, of their singularly perfect roches-moutonneés, 
and erratics at the 2,000 to 2,792 feet level near Lake Hyre, 
is simply complete and unassailable. His paper, as a whole, 
is the most comprehensive contribution which I have yet 
seen as regards the whole question of glaciation and its sup- 
posed cause, so far as Tasmania is concerned, I do not here 
refer to Mr. Montgomery’s views as to the causes of the 
glacial epoch further than to remark that he adopts in thé 
main the view which requires the concurrence of astronomical 
and favouring geographical and physical causes, a view which 
I myself have adopted in “The Geology of Tasmania.” 

The whole subject of causation is treated separately here- 
after. 
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EVIDENCES oF GREAT GuAcIAL Hrocus CoNncURRING WITH 

Great CycLiEs oF CHANGE IN OrGANIC LIFE, AND 

ALSO CONCURRENTLY WITH EXCEPTIONAL TERRESTRIAL 

DisTURBANCES. 

The adoption of the astronomical theory as the sole cause 
of glacial epochs throughout all time naturally excited a pre- 
judice against it in the minds of many able geologists, because 
the known records of the rocks, with the exception of, per- 
haps, the last two great cold epochs—viz., “The glacier 
epoch of Australasia,’ at the beginning of the Pliocene 
(Neogene of Tasmania), and the ‘ice age” of Hurope and 
North America, in Pleistocene age—there is not the feeblest 
evidence of glacial phenomena intercalated within the sedi- 
mentary formations, even going as far back as the close of 
Permo-Carboniferous times. This utter lack of correspondence 
with the frequent recurrences of periods of maximum eccen- 
tricity of the earth’s orbit with winter in aphelionin any one 
hemisphere every 21,000 years, through all this time, certainly 
appeared to demonstrate that the astronomical theory alone 
could not adequately account for the facts. 

The “imperfection of the record’’ theory of effacement 
which was sought by Sir Robt. Ball and others to form a 
buttress to it, breaks down completely when closely and 
widely inquired into. But perhaps the greatest blow to the 
“imperfection of the record” theory of effacement in attempt- 
ing to show harmonious reasons for the total absence of glacial 
phenomena in the tertiary rocks generally—in Europe at 
least— corresponding to recurring cycles of eccentricity, is the 
discovery of glacial phenomena, consisting of vast beds of 
striated conglomerates, polished rocks, perfect roches- 
moutonneés, and huge ice-borne erratics in the rocks of Permo- 
Carboniferous age, of nearly all countries in both hemi- 
spheres; and thus even showing a greater universality of 
broadly contemporaneous intense glacial conditions than 
was exhibited during the last “ice age” of Europe 
and North America in the Pleistocene period. For, 
surely, if obliteration by denudation, carried on over a 
long period, was considered to be an adequate reason for the 
removal of all traces of glacial action in the earlier Tertiary 
rocks of Europe, the actual preservation, universally of abun- 
dant and undoubted glacial phenomena in the much more 
remote Permo-Carboniferous rocks, during such a vastly 
greater period of time, utterly collapses the “ imperfection of 
the record”’ theory of effacement, as applied to the secondary 
and tertiary rocks. 

The older glacial epoch of Permo-Carboniferous age, together 
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with the glacier epoch of Australia in the early Pliocene, and 
the later “ice age” of Europe and North America in 
Pleistocene age, are undoubtedly thus shown to be truly 
exceptional conditions recurring irregularly and not con- 
current with the comparatively frequent cycles of the earth’s 
eccentricity, except at very wide intervals of time, when, pro- 
bably, the peculiar combination of astronomical, physical, and 
geographical causes combined to produce those extreme and 
exceptional conditions, corresponding to the three almost 
universal glacial or cold epochs, of which the rocks contain 
the most abundant and undoubted evidence. 

GuactAL Epocus HARMONISING WITH GREAT CYCLES OF 

CHANGE IN THE Puant Lire or AUSTRALIA AND 

TASMANIA. 

The acceptance of the “exceptional occurrence” view of 
glacial epochs is also strongly corroborated by the great 
cycles of vrganic changes, especially as regards plant life. 

Thus, about the time of the glacial epoch of Permo- 
Carboniferous age, the original flora of Australiaand Tasmania 
consisted, mainly, of the following characteristic genera, 
viz., Glossopteris, Gangamopteris, Noeggarathiopsis, Schizoneura, 
Lepidodendron. 

After the Permo-Carbontferous glacial epoch, correspond- 
ing to the ushering in of the milder Mesozoic age, the 
old flora of Permo-Carboniferous age sudienly died away 
completely. ot a vestige remained! The Mesozoic rocks 
then became almost suddenly characterised by the abundance 
of the following plant forms, viz.:—Pecopteris, Neuropteris, 
Sphenopteris, Thinnfeldia, Cyclopteris, Teniopteris, Odontop- 
teris, Sagenopteris, Alethopteris, Phyllotheca, Annularia, 
Podozamites, Pterophyllum, Otozamites, Sphenozamites, Brachy- 
phyllum, Taxites, Sequottes, Walchia, Cunninghamites, Arau- 
carites, Batera, Salisburia, Ginkgophyllum, Leugophyllites, 
(Poa-cordiates). 

At the close of the Mesozoic age in Tasmania allits rich and 
varied flora in its turn disappeared, or “yielded to the great 
law of death ;’ and although for the most part no marine 
beds intervene between our Upper Mesozoic rocks and the 
immediately succeeding Lower Tertiary leaf beds, the flora of 
the latter were ‘‘ brought to the birth and ushered upon the 
scene” suddenly, and appearing locally as if a new creation. 
But it is significant that this sudden change zs exactly 
zsochronous with an unparalleled eruption of igneous rocks 
(later greenstone) concurrent with widespread convulsions of 
the older strata. These greenstones even now are so wide- 
spread as to form the leading physiographical features 
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throughout the mountains and lowlands of the island. At 
the time of eruption, probably recurring at intervals 
over a long period, it seems as if the conditions for 
plant life were everywhere impossible. There is no 
evidence at this time of glacial phenomena,* but as Mr. 
J.S. Gardner has arrived at the conclusion, from the study 
of fossil floras and “strong negative and positive evidence,” 
that, although there were no intense glacial effects, there were 
alternating warm and colder conditions produced, most pro- 
basly due to astronomical causes alone, and therefore it 
seems probable that our great eruptive period, which destroyed 
our Mesozoic flora, may have been concurrent with a cold 
epoch,* due perhaps to less intense eccentricity of the earth’s 
orbit, and thus showing a correspondence with the next great 
eruptive period (basalt) which, concurring with more potent 
astronomical and geographical conditions, during our glacier 
epoch at the commencement of our Neogene period (Pliocene), 
the whole of our rich and varied Tertiary flora was similarily 
suddenly and almost completely destroyed, locally at least. 

These three great changes in our flora, therefore, corres- 
ponding with the exceptional glacial epochs, and also corres- 
ponding closely with the periods of great physical convulsions, 
go to show that there is an underlying bond of connection 
with exceptional concurrences, at remote intervals, of astro- 
nomical, physical, and geographical causes,t and that the 
combination of the three latter causes is essential to the initia- 
tion of conditions which produce glacial epochs contem- 
poraneously in widely separated parts of the globe. The 
universality of ylacial action towards the close of the Permo- 
Carboniferous age is testified by the following observations of 
their occurrence in rocks of different countries. 

EVIDENCE OF GLACIAL ACTION IN Rocks OF THE 

PERMo-CARBONIFEROUS AGE. 

Lasmania.—lt is fully nine years ago (1884) since I first 
communicated to the Royal Society of Tasmania my discovery 
of evidences of ice action in the rocks of Permo-Carboniferous 
age at Maria Island. In the year 1886 I made a farther dis- 
covery of similar evidences of ice action in the shape of huge 
erratics and polished blocks of the harder rocks foreign to 
the neighbourhood, in the same formation, at One Tree Point, 

* Dana recognised the close of the cretaceous period as “an epoch of cold.” 

+ This conclusion is in harmony with the originally expressed opinions of 
Agassiz and Dana, according to Dr. Wallace’s account (p. 222—‘‘ Island Life).” 
“‘ Agassiz appears to have been the first to suggest that the principal epochs of life 
extermination were epochs of cold ; and Dana thinks that two at least of such 
epochs may be recognised at the close of the paleozoic and of the cretaceous 
periods.” To which we may certainly in Australasia add a thirdat the close of the 
paleogene period (miocene) concurring with the great glacier epoch of Australasia. 

H 
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Bruni Island. Since that time I have obtained abundant 
evidence in rocks of the same age throughout South-eastern 
Tasmania. 

Everywhere these ice-borne conglomerates and erratics are 
found in more or less barren layers of the Jower marine beds, 
locally known as ‘‘Mudstone Rocks.’ In places, however, as at 
Beltana, near Hobart, Bedlam Walls, Blackman’s Bay Heads, 
Variety Bay, Adventure Bay, Esperance, and Haglehawk 
Neck, the dropped erratics and conglomerates are associated — 
in dense white or yellow, close-grained mudstones, with the. 
following organisms :— 

Spirifera Darwinii... os df Marrs. 
‘i Strzelecki ... ais de Kon. 
45 convoluta ... “ims Phillips. 
53 glaber sia one W. Martin. 
is tasmaniensis ave J. Morris. 

Terebraluta sacculus ....... J. de C. Sow. 
Sanguinolites Etheridgei ... de Kon. 

- undatus whe J. D. Dana. 
Pachydomus carinatus sa J. Moris. 
Edmondia ovalis ous ai R. M. Johnston. 
Aviculo-Pecten limeformis .., J. Morris. 
Tellinomya Etheridgei sae R. M. Johnston. 
Platyschisma occula ..., aes J. de C. Sow. 
Orthonata compressa ... aise J. Morris. 
Astartila cytherea... dam Dana. 
Theca lanceolata sep bee J. Morris. 
Goniatites micromphalus _... J. Morris. 

| Strictus ... ale Dana. 

Also, among other forms, a stray fragment bearing a clear 
peercenon of the well-known fern, Gangamopteris spathulata, 

‘Coy. 
The erratics generally are found in the middle or lower 

horizons, and are nowhere associated with the fine laminated 
zones almost wholly made up of the remains of the common 
lace-like Fenestelle. There can be, therefore, no possible 
doubt as to the age of the rocks in which the ice-borne’ 
conglomerates and erratics occur. 

For the most part the polished or angular pebbles, boulders, 
or angular blocks, occur singly, embedded in what must have: 
been, at the time of deposition, an exceedingly soft, fine 
homogeneous mud, showing in these beds scarce a trace’ 
of lamination. In some places, however, they occur in 
thin lenticular patches as an irregular conglomerate bed. 
The rocks are either polished or angular pebbles, or blocks. 
grading from small pebbles to blocks over a ton in weight, 
principally composed. of various. kinds. of granite, gneissy. 
quartzites, mica-schists, slates, quartz-rock, all being rocks: 
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foreign to the localities in which they are found. The larger 
érratics, composed of granite or quartzite, generally occur 
singly, and appear as if they had been quietly dropped upon 
the soft muddy floor from floating ice. The polished sides of 
many of them plainly indicate ice action, and certainly the 
huge single granite and quartzite blocks found at Beltana, 
One Tree Point, Bruni, Bedlam Walls, and Maria Island, 
weighing respectively from half a ton to over a ton, could not 
have been transported to their present position in the original 
soft muddy bottom of the ancient and comparatively shallow 
sea floor, except by the agency of floating ice. Although 
here no favourable conditions occur for tracing fine markings 
of strie or groovings, the cumulative evidence, otherwise, is 
certainly conclusive in referring the transport of these con- 
glomerate and huge erratics to ice agency. 

The mudstone beds in which the erratics occur are now 
everywhere cross-jointed in the most curious fashion. 

At Eaglehawk Neck, at a place famously known to the 
curious sight-seer as the ‘“ Tesselated Pavement,” the wonder- 
ful regularity of the cross-jointing is marvellously perfect. It 
is curious to observe that, whether the jointing be perfect or 
irregular, they cut through small, hard, polished pebbles or 
quartz blocks as though they formed a perfectly homogeneous 
substance with the now hardened mudstone matrix. In the 
large granite erratic, over half a ton weight, on the shore at 
Beltana, several joints, some fine as a hair, others coarse, con- 
tinuous with those of the mudstone, meet and intersect in the 
solid grey granite and divide it as completely as in similar 
cross jointings in the now homogeneous, hard, and siliceous 
mud rock itselt. This feature of the cross-jointing is con- 
stant everywhere in the planes in which the erratics occur. 

It is possible that some of the thick conglomerate beds 
occurring in the vicinity of Mount Tyndall, Mount Lyell, and 
Mount Owez, in which marks of ice action are reported to 
have been recently discovered by Messrs. Dunn and Moore, 
may yet prove to belong to the same horizon. 

Australia.—W hat is known among Australian geologists as 
the “glacial conglomerates” of Victoria, and occurring at 
Bacchus Marsh, Wild Duck, and in other places in Victoria, are 
the best evidences in Australasia of glacial action on a large 
scale in rocks deposited towards the close of the Permo-Carbont- 
ferous age. It is now about 27 years ago since these ice-borneé 
conglomerates were first referred to this mode of origin by 
Sir R. Daintree, whose view of their mode of origin was soon 
after confirmed by Dr, A. R.C. Selwyn. R. D. Oldham, in 
the year 1886, further confirmed'the conclusions of Dain- 
tree and Selwyn, and correlated the deposits with similar 
glacial phenomena occurring in the Newcastle beds, New 
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South Wales, and with the Talchir and Salt Range ice-borne 
conglomerates of India, whose position is known to beof Permo- 
Carboniferous age. Other observers, notably Mr. J. E. Dunn, 
F.G.S., have conclusively shown by the abundant proofs of 
glacial action that the conglomerates of this region have been 
transported thither by floating ice, as in the case of the con- 
elomerates and erratics of a similar horizon in New South 
Wales and Tasmania. 

Mr. Dunn states that the conglomerate is spread over a 
wide area on both sides of the dividing range, and particularly 
at Bacchus Marsh, Wooragee, Wahgunyah, Rutherglen, The 
Springs, El Dorado, Tarrawinga, Badaginnie, Wild Duck 
Creek, Carisbrook, and the Gordons. Its thickness is stated 
to be over 100 feet at Bacchus Marsh and in a shaft at 
Wooragee, 

It contains granites in great variety, gneiss, schist, quartz 
rock, etc., the great mass being derived, as in Tasmania, from 
schistose and other ancient rocks. The material, Mr. Dunn 
states, ‘ ranges in size from the finest silt up to great blocks 
several feet across, and weighing in some cases probably from 
20 Zo 30 ions. 
“From the well rounded, almost polished pebble boulder 

to the rough angular fragment of rock that has been torn 
from its parent mass, and not subsequently abraded, all are 
represented in these conglomerates.” Elsewhere Mr. Dunn 
states that “Not only are the pebbles, etc., scored and 
scratched, but great numbers are rubbed on one or more sides 
(facetted).” From the occurrence of the same genus of ferns 
(either Glossopteris or Gangamopteris) occurring in similar ice- 
borne conglomerates in the Dwyka’s or Ecca beds of South 
Africa and in New South Wales, Mr. Dunn believes them to 
be of the same age, 7z.e., Permo-Carbontferous. 

Other Countries—Similar evidence of glacial action in the 
corresponding Permian of England has long been made known 
to geologists by Mr. Ramsay. 

Thus in England; Talchir and Salt Range, India ; Dwyka 
conglomerates, South Africa ; Bacchus Marsh conglomerates, 
Victoria; and in similar conglomerates in New South Wales 
and Tasmania, we have abundant evidence in rocks of the 
same Permo-Carboniferous age in widely separated regions of 
both hemispheres, that a general refrigeration of climate oc- 
curred near to the close of the Permo-Carboniferous age, indi- 
cating that a general refrigeration of climate of great intensity 
existed, probably due to exceptional combination of astronomical, 
physical, and geographical causes, as in the glacier and glacial 
epochs of Pliocene and Pleistocene ages respectively ; and we may, 
therefore, safely term the older period in which such phenomena 
has occurred—the ancient glacial epoch of Permo-Carbontferous age. 
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THE Causes oF GruactaAL Epocus. 

Mr. Scarles V. Wood, jun., enumerates no less than seven 
different causes which have been advanced, more or less 
strenuously at various times by different persons, to account 
for the marked changes in climate of which the record of the 
rocks bear unmistakable evidence. These are— 

. A decrease in the original heat of the planet. 
. Changes in the obliquity of the ecliptic. 
Changes in the position of the earth’s axis of 
rotation. 

. A variation in the amount of heat radiated from 
the Sun. 

A variation in the temperature of space. 
. The combined effect of the precession of the equinoxes 

and of the eccentricity of the earth’s orbit. 
. Changes in the distribution of land and water. To 

these we must add another, or rather the combina- 
tion of the last two, as ably put forward by 
Dr. Wallace in his “ Island Life,” viz. : 

8. A particular distribution of geographical and 
physical conditions operating concurrently with 
high eccentricity of the earth’s orbit with winter 
in aphelion. 

As regards the first five supposed causes, I follow Dr. 
Wallace in rejecting them on the grounds that they are 
either inadequate, taken singly or in combination, to explain 
the whole of the known phenomena associated with glacial 
epochs, or there is no geological evidence which reveal their 
occurrence. 

There remain, therefore, only two, taken singly with the 
third, which demand their causal concurrence. 

Before entering upon a discussion as to the efficiency or 
otherwise of the principal hypotheses which would at least 
explain the observed dynamic effects of former glaciation, and 
which, after all, are the only phenomena that require special 
explanation from a geologist’s point of view, it is necessary 
to mark strongly the distinction between (1) a period of 
abnormally Jow temperature in a given region, and (2) glacial 
action, fer se, in the same region. In ordinary discussions on 
probable causes of glaciation the two ideas are mixed up, or 
appear to signify the same thing, and consequently not a 
little of the antagonism between some of the advocates of the 
geographical theory and the astronomical theory respectively is 
due to the lack of precision with which they grasp the 
essential differences which exist between them. 

The mere lowering of temperature throughout the various 
zones of isotherms of any one hemisphere during a period of 

extreme eccentricity with winter in aphelion, as first demon- 

3° Dore & Op 
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strated by the late Dr. Croll, and as lately confirmed and 
amplified in some particulars by Sir. Robert Ball and 
others, would no doubt cause the limits of the polar ice cap 
to extend considerably towards the lower latitudes. But this 
result would not of itself involve the dynamic effects of glacia- 
tion without (1) the agency of highlands, and (2) without 
sufficient precipitation of moisture to turn the balance in each 
separate locality against the loss by melting during the short 
but excessive heat of summer. Inasmuch also as the now 
depressed isochional of the névé or snow line, the result 
of the astronomical cause, would still continue to rise 
in height towards the KHquator, there would (8) still 
e€ a point or isothermal line towards the Equator, beyond 

which the lowered temperature, from astronomical causes, 
would be inadequate to produce the freezing of water vapour 
near to the earth’s surface, even in cases where the latter 
attained to a considerable height, yet falling short of its 
still more elevated snow line isochional. 

On the other hand, the evidences of former glaciation in 
any one place are only direct proof that the particular area 
affected was formerly subjected to conditions involving a 
temperature at or below 32° F., but they do not directly deter- 
mine whether the area so affected was mainly influenced by 
(1) a general change in the regional temperature of that place, 
due to astronomical causes; or (2) by geographical and 
physical causes which, subsequent to the glacial action, of 
Which evidence remains, may have operated in lowering the 
mountain cap below the influence of normal temperature of 
the existing snow line isochional, above which it may have 
formerly reared; or (8) by alteration in the distribution of 
land and water in the same region, and thereby altering the 
thermal currents of air and ocean, whereby the isotherm of a 
former climate, as in Labrador, may have been changed— 
with or without the conjunction of astronomical causes—to an 
isotherm like that of Ireland. Notwithstanding all such 
qualifications which arise in the mind when dealing with the 
milder and detached examples of former glaciations which 
occur on the border line of latitudes lying almost beyond the 
scope of the astronomical cause to produce intense 
meteorological changes—as on lowlands in lower lati- 
tudes—it is almost conclusive that it would require 
a general astronomical cause, in combination with 
the geographical, to account for that intense form of 
glacial action which repeated itself after a small geologicak 
interval of time in Northern Europe, and in North America, 
during the pleistocene period. How far any one of these 
causes would fail to account for all the known evidence. of 
glacial phenomena in the younger rocks of both hemispheres 
is best realised when we consider the matter more closely. 
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Tae OBJECTIONS WHICH SuaccEest THEMSELVES WHEN 

ATTEMPTING TO EXPLAIN THE PHENOMENA OF GLACIA- 

TION IN BOTH H&rMISPHERES BY REFERENCE TO THE 

AstRONOMICAL THEORY TAKEN BY ITSELF. 

As my object is to go straight to the root of the difficulty 
of explaining the intense form of glaciation over Northern 
Europe and North America during the pleistocene period by 
reference to the astronomical theory alone, I will at once 
grant that the necessary amount of precipitation and vapour, 
the thermal currents of air and ocean, the elevation of the 
land, the distance of inland regions from vapour-procucing 
sources, and the difference in latitude, would result in pro- 
ducing all those variable effects upon isotherms and amount 
of snowfall within the same latitude as they are known to do 
at present; although we must anticipate greater intensity of 
effect, and a greater extension of the isotherm of frost at 
sea level, together with a general lowering of the snow level 
or névé. 

Thus, though it must still be contended that geographical 
and physical causes would continue to operate in producing 
some such variations in isotherms, and in the variableness 
of the distribution of snow, even in the same latitude, or 
even in different faces of great physical barriers such as lofty 
mountain chains, it is still quite conceivable that the astron- 
omical cause alone might adequately account for the glacial 
epoch of Europe and North America, as well as for the milder 
effects of glaciation exhibited in the rocks of Australia. 

The real difficulty to the acceptance of the adequacy of the 
astronomical theory, zaken by itself, is as much due to its lack 
of consistency with astronomical facts as it is to its inadequacy 
to explain the facts of geology, and in the latter case —not 
So much as regards positive evidence in respect of glacial 
effects actually preserved in our rocks, as for its inadequacy to 
explain the absence of glacial effects at numerous points 
within the tertiary period corresponding with the cycles 
of extreme eccentricity* of the earth’s orbit combined 
with winter in aphelion; many of which were as_ great, 
and, at two cycles, enormously greater than in the pleis- 
tocene period, where alone correspondence appears to 
occur. ‘To be consistent with itself, therefore, it must demand 
‘that similar effects of glaciation in both hemispheres in the 
same latitude, or nearly so, should be produced at intervals, 
and in intensity corresponding with the recurrence of 

* This ison the assumption that Dr. Croll’s calculations of periods of eccén- 
tricity calculated for the last 3 millions are relatively correct, if not absolutely so; 
and that there-were many cycles within the cainozoic age alone, two of which’ were’ 
enormously greater than the last; which is-supposed to correspond with the glacial 
epoch of pleistocene age, 
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astronomical periods of extreme eccentricity with winter 
in aphelion, alternately every 10,500 years in each hemi- 
sphere. TZhere ts not, however, the slightest evidence of glactal 
epochs, such as that of the pletostecene period in Europe and North 
America, occurring within the tertiary period, corresponding 
to the recurrence of cycles of extreme eccentricity. Indeed, 
the double or repeated recurrence of a glacial epoch within 
the pleistocene period in the Northern Hemisphere, and pro- 
bably the glacier epoch towards the close of the tertiary 
period in Australasia, appear to be peculiarly exceptional oc- 
currences within the whole range of the Cainozoic period. 

Both Dr. Croll and Sir Robert Ball clearly perceived the 
difficulty presented by the lack of evidence of earlier glacia- 
tion in our rocks corresponding to former recurrences of 
cycles of maximum eccentricity. The latter dismisses this 
serious difficulty far too curtly, by allusions to the alleged 
imperfection of the records of the rocks, and to the perishable 
nature of boulder clays, rendering them peculiarly hable to be 
washed away; and, as regards moraines, erratics, etc., he 
adds, ‘‘ The advent of one ice sheet ploughs away the traces of 
preceding ice sheets.” But surely some definite traces ought 
to be found intercalated among the many well-preserved 
beds of the equally perishable sediments of the tertiary 
formations within the region covered or affected by the last 
great spread of ice during the pleistocene age. References 
to the rate and amount of denudation by atmospheric and 
other causes, based upon the amount of sediments held in 
suspension, and solutions derived from the waste of the land 
in rivers flowing into the ocean, may be fairly correct, but 
surely this waste is not composed entirely of the latest formed. 
deposits. The destruction ever going onin our rocks does 
not operate so intensely upon the latest layers formed as 
upon particular areas whose slopes and troughs favour the 
rapidly erosive action of the great destroyer, water im motion > 
and this action operates in vertical cuts and gashes through 
the envelopes of whatever strata may be underneath, rather 
than in sweeping away all trace of the most recently formed 
layers, many of which must. occur in such situations where 
they were covered and permanently protected by the newer 
sediments in course of formation, and, perhaps, largely 
derived from the immediate waste of the very oldest rocks. 

Why, therefore, should we not expect fairly complete vertical 
fragments of ancient boulder clays, moraine stuff, erratic 
drifts and in the tertiary formations at least, as commonly 
as we do of contemporaneous clays, deposited gravels, lignites 
and sediments, equally perishable stuff, otherwise derived ? 
This is not the only difficulty which bars the way to the 
acceptance of the astronomical theory taken by itself in 
adequately accounting for the glacial epoch of Northern 



BY R. M. JOHNSTON, F.L.S. 113 

Europe and North America during the pleistocene age. For 
if the general belief of Australasian geologists be correct that 
the great glacier epoch of Southern Australia, Tasmania, and 
New Zealand occurred prior to the pleistocene age of Europe, 
and probably at a point of time contemporaneous with the 
pliocene of Europe, the astronomical theory alone would be 
an inadequate explanation of the whole facts. It is generally 
believed, however, that during the pleistocene period Austral- 
asia had experienced a pluvial epoch almost the parallel of 
corresponding northern latitudes—North Africa and Syria— 
during the glacial epoch. Thus, in a very able address 
recently delivered by Professor Jas. Geikie, D.C.L., LL.D., 
¥.R.S., as President of the Geological Society of Edinburgh, 
he states :—* 

“« But while the conditions in Northern and Central Europe 
were markedly glacial, further south only more or less isolated 
snow-capped mountains and local glaciers appeared —such, for 
example, as those of the Sierra Nevada, the Apennines, 
Corsica, the Atlas, the Lebanon, etc. In connection with 
these facts we may note also the Azores were reached by 
floating ice; and I need only refer in a word to the evidence 
of cold, wet conditions as furnished by the plant and 
animal remains of Southern Europe. Agazn, in North Africa 
and Syria, we find in now dessicated regions widespread fluvia- 
ile accumulations, which, in the opinion of a number of 
competent observers, are indicative of rainy conditions contem- 
poraneous with the glacial period of Europe.” 

I have marked the latter portion with italics for the pur- 
pose of drawing particular attention to the fact that the 
geographical position of Australia, at levst, in southern lati- 
tudes corresponds exactly with the position of North Africa 
and Syria, in northern latitude. If, therefore, the causes 
which produced the great glacial epoch in Northern Europe 
did not extend g/acia/ eff cts into Syria and North Africa, 
why should some Australian geologists expect intense glacial 
effects in Australia, seeing that corresponding latitudes in 
the Northern Hemisphere only experienced mild glacial 
effects on high mountain slopes, and only az increased rainfall 
on lower levels. If the opinion of our most competent geo- 
logical observers in Australia be correct, an increased pluvial 
action in Australia, Tasmania, and New Zealand are the only 
contemporaneous effects observed during the pleistocene 
period, as in corresponding latitudes in Syria and North 
Africa ; and thus far there is harmony with the astronomical 
theory. But if, in the opinion of the same observers, the 
isolated snow-capped mountains and local glaciers of Southern 

* “Supposed Causes of the Glacial Period :’’ Professor Jas. Geikie, D.C.L., LL.D., 
F.R.S. (Trans. Edin. Geol. Soc., p. 212.) 
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Australia and Tasmania, and the more intense glacier period 
of New Zealand, indicating a still more marked refrigeration 
of climate, occurred anterior to this, namely, in the plio- 
cene period, it would prove that geographical and physical 
eauses must be added to the astronomical before we can 
adequately account for the special refrigeration of Northern 
and Central Europe at a later epoch. 

From independent reasoning, based mainly on the absence 
of evidence of glaciation in the earlier tertiary rocks o 
Europe, corresponding to former cycles of even greater in- 
tensity of the eccentricity of the earth’s orbit than occurred 
during the pleistocene period, Dr. Wallace and Mr. Searles 
V. Wood, jun., arrive at an exactly similar conclusion, viz., 
the necessity of the coneurrence of geographical and astro- 
nomical causes. 

There is one remarkable point connected with the supposed 
earlier occurrence of the glacier period of Australasia, which, 
if confirmed, will be a strong argument in favour of the 
potency of the astronomical theory, considered at any rate as 
a constant and necessary major element or great co-efficient 
in the causation of great glacial or glacier epochs. In the 
extended calculation of the cycles of eccentricity of the 
earth’s orbit, Dr. Croll places the highest limit reached im 
three million years at a point of time nearly 850,000 years 
ago, or about 550,000 years anterior to the last great eycle, 
extending from 80,000 to 250,000 years ago, which is sup- 
posed to correspond with the glacial and inter-glacial epochs 
of Europe and North America. Now, as already stated by 
me :—-* ‘“‘ Although it be admitted that the primary cause of 
the glacial epoch in the Northern Hemisphere in the pleisto- 
cene period may be due to the high phase of eccentricity of 
the earth’s orbit in combination with winter in aphelion—the 
effect of precession—it does not necessarily follow 
that the extreme effects of glaciation have been 
produced in both hemispheres, or in different. epochs 
by the recurrence of such astronomical causes alone. 
It is admitted that warm ocean currents have such an 
important bearing upon the question that, if they were not 
debarred to a great extent from the hemisphere specially 
affected by the astronomical causes referred to, glaciation of 
an extraordinary character would not be appreciable. Now 
the preponderance and the nature of the distribution of the 
land in the Northern Hemisphere render the latter more 
liable to the obstruction or diversion of the warm equatorialk 
ocean currents produced by geographical changes, while, with 
the smaller extent of elevated land.and its insular position, 

* Geol. of Tasmania, p. 255. 
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the Southern Hemisphere would be comparatively un- 
affected.” 

_ Now from these considerations it is important to observe 
that, as regards Australasia, the influence of geographical 
barriers may be said to be zz/, and that to this region, whatever 
great general climatic changes may have taken place, can be 
referred with greater certainty to astronomical causes alone. 
But if we admit this, we must also allow that the major 
astronomical cause must produce the major effect. Seeing, 
therefore, that Dr. Croll has calculated the amount of eccen- 
tricity of the earth’s orbit 850,000 years ago to be 28°57 per 
cent. greater than during the last cycle which is supposed to 
correspond with the glacial epoch of the Northern Hemi- 
sphere, ought we not to expect to find in Australasia, where 
alone the purely astronomical effect would be most clearly 
revealed, the most marked extreme of climate? If we reason 
correctly we must answer in the affirmative, whatever may 
be our preconceptions, which are ever too prone to take side 
lances at consequences before making a reply. We must 

therefore, in Australasia at least, expect to find, probably near 
to the close of the tertiary period (according to the very 
moderate estimate of geological time by Dr. Wallace), evi- 
dences of a greater intensity of refrigeration of climate than 
during the period corresponding to the glacial epoch of the 
Northern Hemisphere, whose intensity there is mainly due 
to combined causes. The evidences of our rocks by which the 
most competent geologists of Australasia were originally led 
to place our glacier epoch in the pliocene period, and a great 
pluvial epoch in the pleistocene period, are remarkable as a 
confirmation of the potency of the astronomical cause in itself 
to produce at periods of maximum eccentricity great climatic 
changes, corresponding in effect to the degree of eccentricity 
at the respective periods. 

Of course it is taken for granted that the astronomical cause, 
even although operating in a broadly contemporaneous manner 
in both hemispheres in any one epoch, must nevertheless, in its 
minor phases of variation every 10,500 years due to precession, 
place the scene of greatest severity in either hemisphere con- 
secutively and not contemporaneously. 

It is admitted that a glacial epoch is broad enough to 
contain many of such consecutive alternations. 

THe Weicut or NreGativE EVIDENCE. 

The weight of negative evidence against the astronomical 
theory by itself, as regards the absence of glacial deposits in 
other tertiary formations, is ably summarised by Dr. Wallace 
in the following terms :—‘ But when we proceed to examine 

_ the tertiary deposits of other parts of Europe, and especially 
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of our own country, for evidence of this kind, not only is such 
evidence completely wanting, but the facts are of so definite 
a character as to satisfy most geologists that it can never 
have existed ; and the same may be said of temperate North 
America and of the Arctic regions generally.” 

Mr. Searles V. Wood, junr., who wrote a remarkably able 
paper on “The Climate Controversy,” is quoted by Dr. 
Wallace in support of this conclusion, as follows :— 
“Now the Eocene formation is complete in England, and 

is exposed in continuous sections along the north coast of the 
Isle of Wight from its base to its junction with the Oligocene 
(or Lower Miocene according to some) and along the northern 
coast of Kent from its base to the lower Bagshot Sand. It 
has been intersected by railway and other cuttings in all 
directions and at all horizons, and pierced by wells mnumer- 
able; while from its strata in England, France, and Belgium 
the most extensive collections of organic remains have been 
made of any formation yet explored, and from nearly all its 
horizons, for at one place or another nearly every horizon may 
be said to have yielded fossils of some kind. These fossils, 
however, whether they be the remains of a flora, such as that 
of Sheppey, or of a vertebral fauna, containing the crocodile 
and alligator, such as is yielded by beds indicative of terres- 
trial conditions, or of a molluscan assemblage, such as is 
present in marine or flurio-marine beds of the formation, are 
of unmistakably ¢vopical or sub-tropical character throughout ; 
and no trace whatever has appeared of the intercalation of a 
glacial period, much less of successive intercalations indicative of 
more than one period of 10,500 years glaciation. Nor can it be 
urged that the glacial epochs of the Eocene in England were 
intervals of dry land, and so have left no evidence of their 
existence behind them, because a large part of the continuous 
sequence of Eocene deposits in this country consists of alter- 
nations of fluriatile, fluvio-marine, and purely marine strata ; 
so that it seems impossible, that, during the accumulation of 
the Eocene formation in England, a glacial period could have 
occurred without its evidences being abundantly apparent. 
The Oligocene of Northern Germany and Belgium and the 
Miocene of these countries and of France, have also afforded. 
a rich mollusean fauna, which, like that of the Eocene, has as 
yet presented no indication of the intrusion of anything to 
interfere with its uniformly sub-tropical character.”* 

Dr. Wallace, in confirmation, goes on to say + :—‘* When we 
consider that this enormous series of deposits, many thousand 
feet in thickness, consists wholly of alternation of clays, 
sands, marls, shales, or limestones, with a few beds of pebbles 

* Geol. Magazine, 1876, p. 392: Island Life, pp, 173-174. 

t Island Life, pp. 174, 175. 
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or conglomerate, not one of the whole series containing 
irregular blocks of foreign material, boulders, or gravel, 
such as we have seen to be the essential characteristic 
of a glacial epoch; and when we find that this ‘very 
same general character pervades all the extensive 
tertiary deposits of temperate North America, we shall, I 
think, be forced to the conclusion that no general glacial 
epoch could have occurred during their formation.’” And 
Dr. Wallace further anticipates Sir Robt. Ball’s argument, 
which relies solely upon the ‘“‘imperfection of the geological 
record,” by the concluding part of his observations, where he 
states: “It must be remembered that the ‘imperfection of the 
geological record’ will not help us here, because the series 
of tertiary deposits is unusually complete, and we must 
suppose some destructive agency to have selected all the 
intercalated glacial beds, and to have so completely made 
away with them that not a fragment remains, while preserving 
all, or almost all, the zz¢erg/acial beds; and to have acted thus 
capriciously, not in one limited area only, but over the whole 
Northern Hemisphere, with the local exceptions on the flanks 
of great mountain ranges already referred to.” On the 
whole, therefore, it seems to be conclusively demonstrated that 
a concurrence of favourable geographical conditions with 
astronomical causes is essential to the initiation of glacial 
conditions even in existing temperate zones, and that changes 
of eccentricity, however great, have no potency in themselves 
to produce glaciation of an intense form on the lower levels 
of existing temperate latitudes, because warm air and ocean 
currents have so preponderating an influence, that, if they 
were not diverted and barred by physical and geographical 
conditions from the regions affected, glaciation on lowlands 
of existing temperate latitudes would be impossible. These 
conclusions are in no way disturbed by the more recent 
calculations by Sir Robt. Ball in regard to the exact pro- 
portion of direct heat received by any one hemisphere during 
the long winter and short summer of a period of great 
eccentricity of winter in aphelion in the respective hemispheres; 
for he himself acknowledges that the heat influence affecting 
either hemisphere under the most extreme conditions are not 
confined to the direct sun rays. At page 126 (“The Cause of 
an Ice Age’”’) Sir Robt. Ball states, ‘‘ There are two causes by 
which the severity of a glaciation is somewhat modified. 
There is, first, the actual storage of some of the copious 
heat of summer in the glaciated hemisphere itself, to be doled 
out again during winter ; there is, secondly, the she contribution 
of heat from the opposite hemisphere, which may be conveyed via 
air or via water across the equator into glaciated regions.” Hence 
it follows that his calculations—proving that within the same 
hemisphere the heat received direct from the sun amounts to 
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63 per cent. in summer and only 37 per cent. im winter—do 
not help us to gauge the actual heat received in the winter of 
the glaciated hemisphere, as he has not formed any estimate 
of the known indirect sources of heat which would be received 
by air and ocean currents from the genial hemisphere, but 
the value of which we may have, now, some meas of con- 
ceiving from the study of two regions m nearly the same 
northern latitudes, viz., Labrador and Ireland. 

The former beimg in a glaciated condition owing to the 
influence of the Arctic cold current of water; the latter in a 
genial condition owing chiefly to the influence of the warm 
Gulf Stream, whose heat has been mainly derived from south 
equatorial regions.* While Ecannct but admire the masterly 
and lucid manner in which Sir Robert Ball explains the astro- 
nomical theory, and supports the main conclusions of Dr. 
Croll, I am still disposed to think that in limiting his 
observation, too closely, to the dvect sources of heat and theit 
exact measurement, as regards the glaciated hemisphere, he 
has not sufficiently reflected upon the powerful modifymg 
influences of the indirect supplies received from the genial hemi- 
sphere, nor of the possible changes which might occur in geo- 
eraphical conditions, which might greatly multiply or diminish 
the nominal amount of heat transmitted by the opening of new 
equatorial channels of communication, or by barring former 
channels. Nay more, according to Herschel’s astronomical 
theory, as modified by Sir Robt. Ball, and its expected influence 
npon climate during a period of great eccentricity with the 
winter in aphelion, in the Southern Hemisphere, as at present, 
—it is stated: “In the northern we should have a short but 
very mild winter, with a very long but very cool summer, Z.e., 
an approach to perpetual spring,’ but from Mr. Robt. H. 
Scott’s recent work on Meteorology, we find from existing 
conditions + “ the opposite ts the case, owing to the unequal 
distribution of land and water,’ t and also owing to the fact 
“that in the summer in the Northern Hemisphére ¢he sun’s rays 
fall on the greatest possible land area. Were we havéa complete 
reversal of the supposed influence of the astronomical cause, 
proving that the geographical conditions, which Sir Robt. 
Ball almost ignores as a wecessary concurring cause in the 
initiation of a glacial epoch, has a preponderating effect in thé 
determination of existing climates; and although Sir Robt. 
Ball only admits, to’a certain extent, the modifying influence 
of geographical conditions § and feels the result “a little 

* Dr. Croll estimated that the quantity of heat transferred by the Gulf stream 
from equatorial regions was not less than one-fifth of the entire heat possessed> yy 
the North Atlantic. 

+ Elementary Meteorology, R..G Scott, p. 231 

t Ibid, p. 230. 

§ The Cause of an Ice Age, p. 134. 
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disappointing” in view of the astronomical theory put 
forward, he nevertheless has practically* to admit thata 
glacial epoch cannot take place without the concurrence of two 
great causes, viz., a period of great eccentricity of the earth’s 
orbit, with winter in aphelion, conjoined with specially 
favouring geographical conditions. 

IMPROBABILITY OF FINDING EVIDENCE OF INTENSE GLACTIA« 

TION IN ANY Portion oF AUSTRALASIAN LOWLANDS 

amone Rocks oF THE SAME AGE WITH THE GLACIAL 

Eprocu or NortH anp CenTRAL Europe anp Norte 

AMERICA. 

There are some enthusiasts who are so infatuated by the 
supposed omnipotence of the astronomical theory when 
regarded as the sole cause of glacial epochs, that they are 
somehow imbued with the idea that the same cause or causes 
which produced the Till or “ Grund Moraine” of the northern 
glacial epoch in the lowlands of Scotland, Wales, and 
Ireland, between north lat. 51° to 59°, and covered these 
countries with a continuous ice sheet, may also be expected 
to have produced similarly intense results of glaciation in 
south lat. 36° to 38° in the lowlands of Australia, im a 
region corresponding to North Africa and the middle of the 
Mediterranean Sea in the Northern Hemisphere. 

Now, while it is granted that the actual facts of observation 
may be faithfully recorded by persons holding such ex- 
travagant notions, it may be doubted whether they are able 
to draw inferences from the less perfect. portion of supposed 
glacial evidence without being coloured to some extent by the 
extravagance of their ideas concerning the potency of causal 
influences. 

If we are to be guided by the true scientific method in the’ 
investigation of the potency of causes relating to climate and 
glaciation, we must surely proceed in a reasonable manner by 
deducing the unknown from the known, the past from the 
present. ‘ 
Now the potency of the causes which produced the glacial 

epoch in northern and central Hurope have been fairly gauged 
by very able observers; and they have not only closely deter- 
mined the limits of the spread of the northern ice sheet in’ a 
southerly direction, but, by a careful chain of observation of 
the upper and lower limits of iceaction on elevated slopes of 
mountains in a series: of latitudinal points, they have arrived 
at. a fairly approximate idea of the altitude of the glacial 
epoch névé or snow line; and from such materials have given’ 

* Ibid. 134, 159, 160. 
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us broadly satisfactory isochionals for various latitudes, 
embracing at least the whole of the region subjected to 
glaciation, excepting of course the local glaciation of moun- 
tains ascending beyond the névé in higher temperate and 
tropical countries. 

It is also necessary to understand clearly the position which 
Australia, Tasmania, and New Zealand occupy in southern 
latitudes, as compared with the position of countries in 
Europe, in northern latitudes, over which it is known intense 
glaciation extended during the Great Glacial Epoch. 

For this purpose I have placed in parallel columns the 
names of a few well-known places nearly in the same line of 
isotherm or latitude, and therefore approximately the respective 
equivalents of each other in north and south latitude. 

APPROXIMATE EQUIVALENTS. 

Estimate height of snow 

Present Glacial 
Time. Epoch. 
Northern Hemisphere. Southern Latitudes. Northern Latitudes. 

1. Southern limit of N. Mouth of River ,‘Loire, 
Zealand. France 

2. Southern limit of Venice, Bayonne. 
Tasmania. 

38. Southern limit of Lisbon, Valencia. 
Australia. 

9,520 6,520 4, Mount Cook, New Pyrenees, Rotondo, Balkans 
Zealand. Apennines. 

9,520 6,520 5. Mount Olympus, Cape St. Vincent, Sicily, 
Cradle Mount, Tas- Athens. 
mania. 

11,187 Si 1S Se: ects Marsh, Vic- Sierra Nevada. 
oria. 

§7. Mount Kosciusko. Tangiers, N. Africa, Malta, 11,480 } 8,480 (8 Mount Lofty Range, Cyprus, Mount Atlas, N 
Adelaide. Africa, Morocco. 

9. Australia. North Africa, Syria. 

The importance of this contrast is great, because it brings 
forcibly before our minds that the position of Australia 
corresponds, not with the glaciated area of North and 
Central Europe, but with those more genial southerly regions 
of North Africa and Syria, lying beyond the scope of the 
intense glacial influence of the glacial epoch; and it reminds 
us also, although we may be prepared to agree with Sir Robt. 
Ball, that we might find evidence of corresponding glacial 
intensity to the northen ice age of Europe in the Southern 
Hemisphere, that Australasia in any part—perhaps with the 
exception of Stewart Island lying at the southern extremity 
of New Zealand—does not come within that portion of the 
Southern Hemisphere which corresponds with the specially glaciated 
region of Northern and Central Europe and North America. Tf 
we reason from the known to the unknown, therefore, we have 
good a fosteriort grounds for doubting the value of evidence 
which locates the effects of intense glacial action, during the 
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glacial epoch of Europe, in any part of the lowlands of even 
the most southerly region of the Australian mainland, at 
least. These conclusions are in perfect harmony with the 
most recent investigations of the extent and comparative 
intensity of the glaciation of Europe in the last ice age. 
Perhaps there is no one entitled to speak with greater 
authority on such a matter as Prof. James Geikie, D.C.L., 
LL.D., F.R.S., the accomplished author of “ The Great Ice 
Age.” In his last presidential address* to the members of the 
Geological Society of Edinburgh—from which I am proud to 
have received the honour of being elected as one of the 
honorary foreign corresponding members—he deals with the 
whole of the “Supposed Causes of the Glacial Period” with 
amaster mind. In referring to the extent of knowledge 
now possessed by us in measuring the limits and intensity 
of glaciation of the “ Ice Age,” he statest :—‘‘So greatly has 
our knowledge of the Glaciation of Hurope increased during 
recent years, that the height of the snow line of the glacial 
period has been determined by MM. Simony, Partsch, 
Penck, and Hofer. Their method is simple enough. They 
first ascertain the lowest parts of a glaciated region from 
which independent ‘glaciers have flowed. This gives the 
maximum height of the snow line. 

“Next they determine the lowest point reached by such 
glaciers. It is obvious that the snow line would occur higher 
up than that, but at a lower level than the actual sources cf 
the glaciers, and thus the minimum height of the former 
snow line is approximately ascertained. 

“The lowest level from which independent glaciers formerly 
flowed, and the terminal point reached by the highest lying 
glaciers having been duly ascertained, it is possible to 
determine with sufficient accuracy the mean height of the old 
snow line. The required data are best obtained, as one might 
have expected, in the Pyrenees and amongst the mountains of 
MIDDLE and SOUTHERN Hurope. 

“ In those regions the snow line would seem to have been some 
3,000 feet or so lower than now! From such data Professor 
Penck has constructed a map showing the isochional lines of 
the glacial period. These lines are, I need hardly say, only 
approximations, but they are sufficiently near the truth to 
bring out the contrast between the ice age and the present. 
Thus the isochional of 1,000 metres which at present lies 
above Northern Scandinavia was pushed south to the latitude 
of Southern France and North Italy ; while the isochional of 
2,000 metres (now overlying the extreme North of France 

* Trans. Edinburgh Geol, Soc., Vol. VI., Part 3, pp. 209, 230, 

t Ibid., p. 211. 



122 THE GLACIER EPOCH OF AUSTRALASIA. 

and North Germany) passed in glacial times over the northern 
part of the Mediterranean. . . It is interesting to 
note that while in the Tabra (North Carpathians) the snow 
line was depressed in glacial times to the extent of 2,700 feet 
only, in the Alps it descended some 4,000 feet or more 
below its present level. With the snow line of that great 
chain at such an elevation it is obvious that only a few of the 
higher points of the Apennines could rise into the regions of the 
néve. This ts the reason why moraines are met with in only 
the higher valleys. of that range.” 

Professor Jas Geikie elsewhere remarks :—“Isochional lines 
are not isotherms. Their height and direction are determined 
not only by temperature, but by the amount and distribution 
of the snowfall.* Nevertheless, the position of the snow 
line in Europe during the ice age enables us to form a rough 
estimate of the temperature. At present, in middle Europe, 
the temperature fallst 1° F. for every 300 feet of ascent, 
Hence, if we take the average depression of the snow line in 
glacial times at 3,000 feet, that would correspond approxi- 
mately to a lowering of the temperature by 10:2°. This may 
not appear to be much, but, as Penck poimts out, were the 
mean annual temperature to be lowered to that extent, it 
would bring the climate of Northern Norway down to 
Southern Germany, and the climate of Sweden to Austria 
and Moravia, while that of the Alps would be met with over 
the basin of the Mediterranean.” 

“ Let it be noted further that this lowering of the tempera- 
ture, this displacement of climatic zones, was experienced 
over the whole continent, extending on the one hand south 
into Africa, and on the other east into Asia. Aut while the 
conditions in LVorthern and Central Europe were markedly 
glacial, further south only more or less tsolated snow-capped 
mountains and local glaciers appeared, such, for example, as 
those of Sterra Nevada, the Apennines, Corsica, the Atlas, 
the Lebanon, etc.” 

It is of particular interest to note the portion of Professor 
Geikie’s remarks, which have been italicised, as it is just this 
milder form of glaciation which we can reasonably expect in 
the southernmost part of Australasia, including Tasmania 
and New Zealand, whose position is almost the exact equiva- 
lent of the regions bordering the Mediterranean referred to by 
him; and also, that even withinthis southern region of Australia, 
itis only in the vicinity of mountains whose crests are likely 

* The better known term ‘‘ isochryme” only implies equality in extremes of cola 
(R. M. J.). 

+ From independent calculations based, by the writer, on Mr. R. H. Scott’s tables 
of existing mean temperatures for various latitudes, together with Le of existing 
Snow line over both A it would require only a fall of ldeg. F. for every 
400 feet of ascent. (R. M 
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to have ascended into the névé at the time of a glacial epoch 
that we can reasonably hope to find good evidence of former 
glaciation due to local glaciers, and there only tn the higher 
valleys. As this region, however, corresponds to the southern 
extremity of Europe and the northerly extremity of Africa, 
it is probable that during a period of lowered temperature 
there would be a greatly increased rainfall, with a great in- 
crease in the dynamic effects of existing rivers and water- 
courses, both in highlands and lowlands. 

Such was the condition of similar latitudes during the ice 
age of Europe, according to Prof. James Geikie ; for in the 
same address, from which [ have so largely quoted, he states,* 
‘that in the extreme south of Europe, and in North Africa 
and West Asia, increased rain precipitation accompanied 
lowering of temperature ; from which it may be inferred that 
precipitation in glacial times was greater generally than it is 
now.” 

_ Now it is important to observe that in New South Wales, 
South Australia, Victoria, New Zealand, and Tasmania we 
have abundant evidence, in the extensive, irregular, coarse, 
shingly terrace-drifts formed in the main valleys frequently 
overlying our older tertiary basalts, of conditions which 
indicate, clearly, that during the period extending throughout 
the Neogene (Pliocene) and Pleistocene ages there was a 
ereatly increased rainfall; and so generally throughout these 
colonies are these characteristics manifested during this 
period that Australian geologists have long been in the habit 
of referring to it as the “ pluvial epoch” of Australasia. The 
representative geologists in Australasia are almost unanimous 
in placing the beginning of our glacier and pluvial epochs as 
far back as the commencement of the Pliocene age, and it 
would appear that this refrigerated pluvial epoch was either 
continuous or recurred again and again, well up to the close 
of the Pleistocene period ; and only the later terrace drifts, 
therefore, may be said to be the isochrones of the glacial drifts 
of the ice age of the Northern Hemisphere. 

I have referred to the evidence of lowered temperature, 
local alpine glaciation, and greatly increased rainfall of the 
pluvial epoch very frequently in my larger work on ‘The 
Geology of Tasmania.” 

Thus, in commenting upon the climate of the Neogene 
period (Pliocene), I stated (p. 219), “ Mr. Wilkinson is of 
opinion that the great drift deposits left at different levels 
upon the sides of the valleys as they were deepened towards 
the close of the Neogene period indicate a much greater 
rainfall than at present, and this greater rainfall is inferred to 
be due to the greater extent of glaciation of portions of the | 

* Loe cit., p. 214 
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Northern and Southern Hemispheres. Whatever grounds 
there may be for this view, it is clear, from the absence of 
huge ice-borne erratics, and other evidences on the lower levels, 
we are not justified in assuming a very serious and general 
refrigeration of the climate in the Australasian regions.” 

“That a considerable change of climate, however, had its 
beginning at this time is most probable, as evidenced by the 
sudden disappearance of the characteristic flora of the older, 
or Paleogene, epoch; and especially by the striking contrast 
which its unstratified, irregular drift deposits (almost barren 
of all traces of life) present, as compared with the more 
regularly stratified members, replete with life remains, of the 
Paleogone epoch.” Again, in discussing the causes of colder 
climate, pp. 254-257, I stated, “‘ It is clear that the conditions 
under which the successive, irregular, coarse, shingly terrace 
drifts had been formed in the main valleys were very 
different from those under which the Paleogene formations 
were deposited, and it is also probable, as suggested in respect 
of equivalent formations in New South Wales by Mr. S. 
Wilkinson, and in South Australia by Professor Tate, that 
the mode of deposition and other circumstances indicate a 
greater rainfall than at present. The paucity of life in the 
formations by itself, while depriving us of the aid of palzon- 
tology in the classification of the rocks and in inferring 
local climatic conditions, only affords negative evidence in 
support of a growing refrigeration of climate. Whether 
this supposed change in the direction of a _ colder 
climate became sufficiently intense within the period to pro- 
duce the local ice sheets and glaciers, of which there is 
evidence in valleys of the western highlands of Tasmania, 
notably along the deeply cut ravines of the Mackintosh 
River, it is difficult to determine. It is quite con- 
ceivable, however, that simultaneously with the rising 
of;the floor of the old Paleogene sea the adjacent land par- 
took of a corresponding elevation ’’—(and to this we may now 
add the conception of maximum eccentricity of the earth’s 
orbit, whose occurrence is placed about 550,000 years before 
the glacial epoch by Dr. Croll, which time would approxi- 
mate closely to the early part of our Neogene period or begin- 
ning of our pluvial epoch)—“ and we may therefore expect to 
find, as a direct consequence, a considerable change of tem- 
perature over the area so affected.” 

It is important also to observe, here, that Prof. Hutton is of 
opinion that the former greater extension of the New Zealand 
glaciers occurred during the interval between the Pareora 
system and the marine beds of the Wanganui system, z.., 
at a period isochronous with our Neogene pluvial drifts and 
terraces. 
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The difficulty of explaining these facts by reference to a 
cause which only came into operation at a much later period; 
z.é., in the Pleistocene glacial epoch, and which forms the 
greatest stumbling block to the acceptance of the potency of 
the astronomical theory as being alone sufficient to account for 
such a refrigeration of climate as that which produced the 
intense glacial epoch of Hurope, is next discussed by me in 
the same place at considerable length—pp. 255, 256—and the 
following conclusions were arrived at:—“ Accordingly from 
the very much smaller proportion of elevated land in the 
Southern Hemisphere, and from the improbability of the 
equatorial ocean currents having been appreciably excluded 
at any time, owing to the absence of connected land barriers, 
it is reasonable to infer that the combined effects of 
astronomical and geological causes, similar to those which 
brought about the glacial epoch in Europe and North 
America (but especially to the favourable latitudinal position)— 
are not likely to have operated intensely in Australasia. 

“That this seems to be the more reasonable view as regards 
Australia is borne out by local evidences. 

“In the first place the Neogene epoch of Australasia 
corresponds with the Pliocene epoch of Europe, and, con- 
sequently, whatever the local climatic conditions may have 
been, they cannot in all respects be referred to causes which 
entered into combination in a succeeding epoch in the 
Northern Hemisphere. 

“In the second place, while admitting the evidence of former 
glaciation in local alpine regions, there is no satisfactory 
proof that the erratics found in such regions belong to the 
period in which our raised terrace drifts were formed; and 
neither in these nor in the later deposits of the extensive 
lower levels do we find any clear signs of ice action, such as 
are exhibited so widely in Europe and America, in the shape 
of moraines, boulder drift, striated blocks, perched blocks, 
and other huge ice-borne erratics, etc. On the contrary, the 
prevailing terrace drifts in Tasmania are formed from 
materials derived from the adjacent or underlying rocks; 
and with the exception of huge boulders at the base, or on 
the slopes of mountain ranges, clearly traceable to gravita- 
tion, there is not the slightest trace of rock masses which 
would necessitate the agency of ice as a means of transport,* 
if we except also thoseevidences (z.¢., of glacial action) in alpine 
regions in the western highlands, which are more probably 
local effects due mainly to a much greater elevation of the 
land in former times (and I am now able to add, perhaps, 
also the influence of the greater limit of the eccentricity of 

* These remarks do not apply to the ice-borne erratics found in rocks of Permo- 
Carboniferous age, of which there is the most abundant evidence throughout the 
older mudstones of this age in Tasmania, Victoria, and New South Wales. 
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the earth’s orbit with winter in aphelion occurring, according 
to Dr. Croll, 550,000 years prior to the glacial epoch of the 
Northern Hemisphere). ”. [then conclude with the observation 
(p. 256):—“The author is personally familiar with the 
various evidences of glaciation in Scotland at the higher and 
lower levels,and his knowledge of Tasmania is sufficiently 
wide to enable him to state with confidence that corresponding 
evidences in the latter place (t.e., obviously the lower levels) 
are entirely wanting within the tertiary and later periods.” 

In the recent paper already referred to, prepared by 
Messrs. Officer and Balfour, of Victoria, the authors erro- 
neously convert my statement as to the absence of evidence 
of intense glaciation into an assertion “that there is no 
evidence there (Tasmania) to show that a glacial period has 
ever taken place.” I make no such statement. I was the first 
person not to observe, but to publish evidence clearly proving 
ice action in the alpine regions of our western highlands, 
but the absence in lower levels of any evidence of ice 
action confirms my opinion as to the absence of zwéense 
glacial action during our glacier and pluvial epochs. 
In this view, regarding the absence of evidence of glaciation 
on the lower levels of Tasmania, Iam gratified to have the 
support of our able Government Geologist, Mr. Montgomery, 
for in his paper just read (‘Glacial Action in Tasmania’’), 
in referring to this very question, he states: “ In the main I 
agree with his view,” that is, with the view which I had in- 
clined to take as expressed in page 256 “Geol. of Tasmania.” 

Mr. Montgomery’s most valuable contribution to our 
knowledge of ice action, together with similarly valuable 
papers of Messrs. Dunn and Moore, now enable us to fix the 
limits of the upper and lower indications of positive ice 
action on the shoulders and slopes of our western highlands 
with a close approximation to the truth, at least sufficiently 
so to give us a fairly good base for determining the isochional 
of the névé or snow line of our western highlands, during 
the two great glacier periods already referred to. But first it 
is necessary to consider how far denudation may have reduced 
the height of our mountain tops. If we even allow in such 
situations a rate of denudation of three times that.of the 
average rate, which is estimated to be nearly one foot in 
3,000 years (that gives one foot per 1,000 years), we can 
only allow a lowering of altitude by about 850 feet since the 
beginning of the Pliocene period, at which time it is probable 
the refrigeration, due to the maximum of eccentricity in the 
earth’s orbit 850,000 years ago, might probably have caused 
the earlier glaciation of our western alpine region, which, 
even now, has a very extended surface (Great Greenstone 
Plateau) with a mean altitude of 4,000 feet. This allowance 
for denudation would bring the mean altitude of the same 
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mountain plateau up to about 5,000 feet, and the same cause 
would also incline us to extend its elevated area further west, 
so as to embrace at least Mounts Tyndall, Geikie, Murchison, 
Read, Jukes, Owen, and Lyell. This would give us a very 
extended elevated catchment platform for the collection and 
piling up of a permanent snowfield sufficient to form an 
adequate supply for feeding the numerous glaciers which are 
known to have descended from its western slopes. 

If we also assume for the lat. 42° south that the snow cap 
would at least be 1,000 feet thick, we should then have 
reached a surface level of 6,000 feet. The question now is a 
crucial one. Would a height of 5,000 feet in this latitude 
ascend into the zsochional or plane of the permanent freezing 
point, supposing that the general lowering of the tempera- 
ture produced by the astronomical cause during the last 
glacial epoch of Hurope also produced exactly corresponding 
effects under similar conditions as to latitude, etc., in 
Tasmania and neighbouring Australasian colonies? Let us 
see. In the corresponding latitudes of the Pyrenees, the 
névé was only lowered 3,000 feet during the maximum effect 
of glacial action in the recent European ice age. As the névé 
at the present time, there, is placed at about 9,520 feet 
altitude, it is obvious that during the glacial period of 
Europe the névé of the Pyrenees must have stood at a 
height of about 6,520 feet. This would indicate that the 
mean height of even our restored western plateau would fall 
below the névé by about 1,520 feet, and under such condi- 
tions there could have been no snow cap, and hence no glaciers 
produced by the same general cause which produced the ice age of 
Europe in the pleistocene period. It must also be borne in 
mind that the Southern Hemisphere at present has its 
winter in aphelion, and that the existing level of the isochional 
or névé is far below the altitude of the névé in corresponding 
latitudes in the Northern Hemisphere ; and, therefore, in my 
Opinion, it would not be correct to measure the fall of 3,000 
feet in relation to calculated height of existing névé in the 
Southern Hemisphere, for the limit of 3,000 feet fall is 
calculated in relation to existing isotherms in the Northern 
Hemisphere. But suppose the mean of existing difference 
of the level at the névé in both hemispheres be taken for the 
same latitude it would still leave our restored western plateau 
about 1,225 feet below the estimated local névé or snow level 
at the time of the glacial epoch in Europe. This bears out 
the evidence of Australasian geologists that our glacier and 
pluvial epoch was not brought about by the same cause which 
produced the glacial epoch of Europe aud North America in 
the pleistocene period. Let us now see whether, by the same 
method of reasoning,a more favourable argument can be 
advanced on behalf of the earlier cycle of maximum eccen- 



128 THE GLACIER EPOCH OF AUSTRALASIA. 

tricity of about 550,000 years earlier in the Pliocene age 
and contemporaneous with our older pluvial terrace drifts on 
lower levels. It may be remembered that the eccentricity 
of the earth’s orbit at this maximum period of cyclic eccen- 
tricity is calculated to have been 28°57 per cent. greater than 
the cycle of eccentricity which occurred during the last ice age 
of Europe. If we reason that the effect on temperature 
should be in proportion to the intensities of eccentricity, we 
must assume that the lowering of the névé or snow line in 
the earlier maximum cycle would be as muchas 3,857 feet, 
and this, with the restored level of our western mountain 
plateau, which would have been wasted for 850,000 years, 
would place the mean level of its upper surface at a 
height of about 400 feet above the névé or snow line, and thus 
produce the necessary zzztial conditions for the formation of 
a snowfield which might eventually accumulate snow and 
ice whose surface might be as high as 1,400 feet above the 
snow line, and would then, by tae assumed balance of preci- 
pitation over melting, be able to send glaciers down its 
western slopes, possibly within 1,000 feet, or, in favourable 
valleys, perhaps to 600 or 700 feet above sea level. According 
to personal observation, and to the testimony of Messrs. 
Montgomery, Moore, Sprent, Jones, Dunn,and others, the same 
calculations would indicate corresponding results for Mount 
Kosciusko and other peaks over 6,300 feet in the southern 
Alps of Australia. 

Thus, if we take 11,000 feet as the isochional or névé 
for the latitude of Mount Kosciusko we have the following 
result :— 

ALT. 
Existing isochional of Mount Kosci- 

usko (say) aa see i. 
Less 3,857 feet, due to lowering of 

temperature during period of max. 
eccentricity of earth’s orbit with 
winter in aphelion, 850,000 years 
ago, say in Pliocene period sae 3,85 7ft. 

11,000ft. 

Isochional of older glacier period of 
Australia in latitude 36°... ae 7, 143ft. 

Present height of Mount Kosciusko 7,200ft. 
Add waste by denudation in 850,000 

years cv : 850ft. 

Difference showing height above 
névé ste ails és Sie 907ft, | 
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The above calculation would also justify us in looking for 
alpine glaciers on the slopes of the lofty Bogong Range, in 
the direction of Beechworth, adjoining, and almost a continua- 
tion of, the Australian Alps. Mount Bogong itself 6,508 
feet high, and the highest mountain in Victoria, may be said 
to be the south-westerly continuation of the Australian Alps, 
which rises into the lofty peak of Mount Kosciusko, the most 
elevated mountain in Australia. The careful observations of 
Messrs. Stirling and Dunn regarding the abundant evidence 
of glaciation in these Alps of Victoria are strongly forti- 
fied by the calculations given, proving that without any 
material alteration of present levels the elevated table lands 
and peaks of this region would ascend above the névé or 
isochional of the earlier Pliocene period, and so form the 
initial condition for producing a permanent snowfield, with 
its attendant glaciers, in the Kiewa, Mitta Mitta, and other 
mountain valleys ; in which places the two observers named 
have given ample evidence in the discovered moraines, huge 
erratics, roches-moutonnees, striated blocks, etc. 

That the evidence of glaciation on these Alps are more 
probably isochronous with the earlier cold pluvial epoch* 
which produced our older terrace drifts on lower levels of the 
Australian mainland and Tasmania is favoured by the same 
mode of determining the isochional of the névé for the period 
corresponding with the later glacial epochs of the Northern 
Hemisphere, thus :— 

ALT. 
Existing isochional of snow line 

about oe oe ae mee 11,000ft. 
Less depression of névé due to ex- 

tremity of orbit at last glacial 
epoch in Northern Hemisphere. 
Max. effect estimated to be about 
210,000 years ago... os a 3,000ft. 

Estimated height of névé or snow 
field at the time of the last glacial 
epoch ain 2 oe sie 8,000ft. 

Present height of Mount Bogong, 
highest point of Victorian Alps... 6,508ft. 

Add waste by denudation in 210,00 
years (say) aids wa Jet elo 

ae 6,718ft. 
Falling short of the névé or snow aa 

line of the last glacial epoch by 
about 1,282 feet ... aut sat 1,282ft. 

* It is of importance to note here that Dr. Croll, impressed with the much 
greater eccentricity of the earth’s orbit corresponding with this period, was fully 
convinced that a glacial epoch must have occurred at this time. 
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Surely the acceptance of the earlier epoch showing not only 
harmony with the causes which produced our earlier pluvial 
terrace drifts, but also satisfying all physical conditions for 
the initiation of glaciation, is a more reasonable conclusion to 
arrive at than to refer the glacial evidences to the later 
epoch, which would not satisfy physical conditions essential 
to the initiation of glacia] action without involving the double 
assumption of an elevation and subsequent depression of 
1,282 feet, for which there is no evidence whatever. 

As regards the very doubtful evidence of intense glacial 
action inthe shape of “ boulder till” discovered by Messrs. 
Officer and Balfour in the lowlands of Korkuperrimal, 
situated nearly 200 miles to the east of mountains where 
alone in Victoria a permanent snowfield capable of yielding 
glaciers could be formed, it is evident that the potency of 
neither of the two great epochs of cycles of maximum eccen- 
tricity could be adequate to produce such intense effects, even 
if the lowlands of Victoria stood 5,000 feet above their pre- 
sent level. 

As there is no proof of any kind to indicate such elevation 
and final depression at any time corresponding to these 
glacial epochs, z.e., subsequent to the deposition of their 
Miocene leaf beds, it is probable that a mistake has been 
made in the inferences drawn from the facts. The certainty, 
moreover, that an elevation, not depression, of considerable 
extent has taken place since the upper Eocene or Miocene 
period is evidenced unmistakably by the Tertiary marine beds 
over a great portion of the lower levels of the Victorian 
territory on both slopes of the great dividing range. ‘Lhe 
supposed glaciation of the Korkuperrimal region is therefore 
quite anomalistie. 

Sufficient illustration has now been given with respect to 
evidences bearing upon causes of glaciation, in Australia 
and Tasmania at least, to justify me in adopting for the 
present the following conclusions :— 

(1.) That the glacier epoch of Australasia was probably 
comparatively mild in its effects, manifesting itself mainly 
by increased rainfall in lowlands, and by establishing local 
glaciers in the alpine regions of Southern Australia and 
Tasmania, and in greatly extending the spread of the exist- 
ing snowfields and glaciers of the New Zealand Alps. 

(2.) That probably, in Australia, the local glaciers of the 
Alps melted before reaching the 2,000 feet levels within the 
valleys which descended continuously from the elevated snow- 
fields ; and in Tasmania it is most probable that only on 
the western slopes of our western highlands was there suffi- 
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cient precipitation to yield glaciers, any of which did not 
reach the sea, and probably were melted within their own 
valleys before reaching the 1,000 feet level. 

(3.) That the date at least of our most refrigerated period 
was probably isochronous, and mainly caused by the maxi- 
mum cycle of eccentricity of the earth’s orbit with winter in 
aphelion, probably near to the beginning of our neogene 
period, say, 850,000 years ago. 

(4.) That if the latter be true, it proves that the astrono- 
mical theory by itself (i.e, without concurrence of geo- 
eraphical conditions) would not adequately account for the ice 
age of Hurope and North America, nor for the absence of 
marked glacial phenomena among the earlier tertiary deposits 
of Hurope at points of time concurring with the earlier 
eycles of eccentricity of the earth’s orbit with winter in 
aphelion. 

I do not expect that my conclusions will be accepted at 
present by many geologists who have already attained to 
crystallised views on the matter, but even these may be pre- 
pared to allow that, granting the premises assumed by me, 
my conclusions follow as a logical necessity. 
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NOTES ON THE GEOLOGY OF LAKE ST. CLAIR 

AND ITS IMMEDIATE NEIGHBOURHOOD, 

TOGETHER WITH OBSERVATIONS REGARDING 

THE PROBABLE ORIGIN OF OUR NUMEROUS 

TASMANIAN LAKES AND TARNS. 

By R. M. Jounston, F.L.S. 

Apart from the unrivalled beauty of the scenery, there is 
nothing particular in the geological features of Lake St. 
Clair and its immediate neighbourhood, which is not common 
to and far more perfectly represented by nearly all the 
elevated greenstone mountains and plateaux, which form the 
most familiar physiographic features of the greater part of 
Tasmanian landscape. The great elevated greenstone plateau 
of Tasmania—which occupies so large a portion of our 
island, and not only embraces the Lake St. Clair region, but 
also includes the greater portion of our notable mountain 

peaks and bosses—is of the most uniform and simple 
character, of which the following divisions, where perfect 
sections are disclosed, may be regarded as more or less 
constant and typical, taken in ascending order :-— 

GENERAL CHARACTERISTICS. 

1. Base either (a) slates, schists, limestones, or conglome- 
rates of Upper or Lower Silurian age, as at Mount Tyndall, 
Eldon Peak, Eldon Bluff, La Perouse, Adamson’s Peak, Ben 
Lomond on one side, and Mount Picton, or (6) Archean or 
Metamorphic Rocks, as at Amphitheatre, Mount Gell, Mount 
Hiigel, Mount King William, Little Sugar Loaf, Gould’s 
Sugar Loaf, Mount Ossa, Mount Pelion, Barn Bluff, Cradle 
Mountain, Mount Manfred, and Du Cane Range. 

2. Permo-Carboniferous Rocks, with their varied divisions 
of grits, conglomerates, mudstones, blue slaty shales, im- 
pure limestones; winged Spirifer, Productus, Stenopora, and 
Fenestella Zones; Lower Coal Measures (Tas.), with 

Glossopteris, Gangamopteris, and Negarathiopsis; common 
throughout Hastern Tasmania. 

Middle Coal Measures (Tas.), with 
Gangamopteris and Vertebraria, as on Ben Lomond, 

Mount Cygnet, and slopes of Mount Wellington. 

| _ 3. Lower Mesozoic Sandstones, with Vertebraria and remains 
of ganoid fishes, as on slopes of Mount Wellington and Mount 
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Pearson, and common elsewhere throughout Eastern Tas- 
mania. . 

4. Upper Mesozoic Sandstones, Shales, and Opper Coat 
Measures (Tas.) with Zeugophyllites, Thinnfeldia, Sphenopteris, 
Pecopteris, Neuropteris, Alethopteris, Odontopteris, Teeniopteris, — 
Cyclopteris, Baiera, Salisburia, etc., as at Ben Lomond, 
Mount Nicholas, Fingal Tier, Mount Gray, slopes of Mount 
Wellington, and probably Mount Pelion and Coal Hill, and 
common elsewhere throughout Eastern Tasmania. 

5. Greenstones—Massive, Core Crest (?), or Covering Cap (?) 
—associated with mesozoic coal measures, and occupying the 
summit of Great Plateau and of most of our mountains in 
Eastern Tasmania. 

6. Occasionally lignites and Tertiary leaf beds, as on Magnet 
Range. 

7. Occasionally (in patches) olivine basalt sheets, as at 
Bronte, River Nive, and Lake Sorell. 

While I cannot but compliment Mr. Officer for his interest- 
ing notes on the geology of the Lake St. Clair region, and 
for the general accuracy of his observations, so far as they go, 
it is unfortunate that his lack of acquaintance with the 
literature of Tasmanian Geology should have led him to give 
so bald an account of the most familiar geological features of 
a region which is classic to the local observer as the field 
wherein one of Tasmania’s ablest geologists (Mr. Charles 
Gould, during the years 1860, 1861, and 1862) accomplished 
his best work as an explorer, geographer, and geologist. 
Even Mr. Officer’s geological sketch, with its details of lake- 
depth, mountain and ravine, would not now be possible, were 
it not almost entirely based upon the earlier elaborate 
investigations of Mr. Charles Gould, covering a period of two 
or three years, and aided by a field staff of about 32 men. 
This much-undervalued observer not only gave us all our 
existing routes and tracks in this western region, but, owing 
to his long and ably conducted explorations, he gave us, in his 
geological and physiographical maps and vertical sections of 
1860 and 1862, the knowledge of all the physiographical 
features and principal geological characteristics which 
we are possessed of at the present moment, and which form, 
for this region, the base of the delineations on our latest 
survey maps, which are partly reproduced by Mr. Officer. 
During my own later explorations in this region, I could only, 
by the aid of more definite paleontological data, confirm what 
Gould so well described and delineated over thirty years ago. 
Nor, in spite of some adverse conceptions of Mr. Officer, so far 
as I am concerned, as regards the still doubtful age of the 
greenstones of the Great Plateau, can I admit any novelty of 
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conclusion formed by him; for, in this respect, he simply 
follows and adds weight to the original conclusions of Messrs. 
Gould, Milligan, and Strezelecki, against whose judgment, as 
to age of greenstone, I have always felt myself to be in an uncon- 
genial atmosphere of opposition, even when that opposition, 
as so frequently expressed by me, is both very doubtful and 
only at most ¢entative. This attitude.on my part is only 
natural, when it is considered that, in my ideal section from 
Dry’s Bluff to George Town, published in this Society’s 
Journal* twenty years ago, I then followed Gould and 
Strezelecki, in regarding the greenstone of the Great Plateau 
as younger than the Permo-Carboniferous and Mesozoic 
sedimentary formations. Owing also to Mr. Officer’s imper- 
fect acquaintance with local sources of information relating 
to Tasmanian Geology, he has, in his small chart of 
Lake St Clair, unwittingly, reproduced a fac simile of a frag- 
ment of a geological “Map of a portion of Western 
Tasmania,’+ explored durmg the summer of 1860 by 
an expedition under the command of Charles Gould, B.A., 
F.G.S., Government Geologist (lithographed and coloured by 
F. Dunnett, of Hobart). That it simply reproduces a fragment 
of the geological and physiographica! details of this region of 
the west of Tasmania as originally mapped by Gould, is best 
appreciated when I meution that this scarce, but locally well- 
known, coloured geographical map of Mr. Gould, embracing 
the portion mapped and coloured by Mr. Officer, and agreeing 
with it perfectly in all essentials, covers an area of about 
2,500 square miles, situated between Cradle Mountain and the 
Mount Murchison region in the north, and between Lake St. 
Clair and the Mount Lyell region ia the south. When Il 
state that Mr. Officer’s chart is a less perfect delineation or fac 
simile of a portion of the region, covering at most 234 square 
miles of the south-eastern portion of the area embraced in 
Mr. Gould’s more perfectly detailed geological map (that is, 
only 9°36 per cent. of the area) we may more easily appre- 
ciate how far the map of Mr. Officer falls short of the more 
extended original map of 1860, while, for obvious reasons, it 
also compares unfavourably with the latter in exactness of 
physiographical and geological definition. I say this is 
unfortunate, because, were it not for the original elaborate 
and comprehensive geological map of Mr. Gould, Mr. Officer's 
smaller chart of a portion of the region would, unquestion- 
ably, be considered a most meritorious delineation, regarded 
as the result of the unaided observations of a geologist 
who had briefly examined the country for the first time. 

*Proc. Roy. Soc. of Tas., Aug ,1872 ‘‘Composition and extent of Tertiary beds 
in and around Launceston.” 

t Scale, 23 inches to the mile 
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Lack oF PALZONTOLOGICAL EVIDENCE AS TO THE AGE OF 

THE Coat Hitt Coat MEAsurRES AND ASSOCIATED 

SANDSTONES. 

There is, however, another matter of great local importance 
which Mr. Officer’s paper reminds us of, viz., the doubtful 
age of the coal measutes which we know exist at Coal Hill, 
and the lack of knowledge regarding the positive existence 
of Lower and Upper Mesozoic formations succeeding the 
Permo-Carboniferous mudstones, of which we have here and 
elsewhere along the crests of the Great Plateau the most 
abundant evidence. Had Mr. Officer been more perfectly 
acquainted with our local wants in this respect (see “ Geol. of 
Tas.” p. 164), Iam sure his labours and observations would 
have been more profitable to science, as well as of more lasting 
satisfaction to himself. Let us hope that he may yet be 
encouraged to return to this interesting out-of-the-common 
track region, and direct his observations rather to fill up the 
blanks in our knowledge regarding the doubtful age of the 
Coal Hill coal measures, and also help us in discovering 
positive evidence (stratigraphical and paleontological) of the 
presence, or otherwise, with boundaries, of the rocks of 
Mesozoic Age of both upper and lower horizons, which are so 
familiar to us in similar situations in the more eastern 
elevated greenstone plateaux. Without paleontological 
evidence we can proceed no further at present, and it is 
unfortunate in this respect that Mr. Officer’s observations 
afford no light whatever.* As regards certain new aspects of 
portions of the greenstone plateau, my own observations 
during the last four or five years have again independently 
disposed me to regard with more favour the possible later or 
Post-Mesozoic age of the greenstones of the Great Plateau 
and elsewhere. My difficulty still exists as regards the 
apparent older greenstones lying between Blackman’s Bay 
and Adventure Bay. But I take this opportunity of 
acknowledging that my continued failure to detect the 
remains of undoubted greenstone rocks among the abundant 
erratics and derived conglomeratesjin our mudstones, together 
with the undoubted similarity of character of supposed older 
and later greenstones, have for the last year or two weighed 
strongly in my mind in favour of the later age of all our typical 
diabasic greenstone rocks, and I should not now be surprised 
in the least if reasons should soon be forthcoming which 

*It would be interesting to learn how Mr. Officer arrived at the knowledge that 
the whole of the Sandstones mapped by him as Carboniferous are really so. He 
does not support this conclusion by a single reference to the characteristic fossils, 
by which means alone can such a conclusion be accurately arrived at; for the 
Sandstones of Permo-Carboniferous Age and Lower Mesozoic Age in Tasmania are 
so sulla in lithological characters, that references so hazarded are pure guess- 
work, 
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might reconcile my judgment with the apparently strong 
opposing evidences presented by the extent, mass, positions, 
and continuous relationship of the greenstone rocks under- 
lying the mudstones between Blackman’s Bay and Adventure 
Bay in South-Eastern Tasmania. Mr. Montgomery’s and 
Mr. David’s reasonings, I confess, have also had much weight 
in disposing my mind to contemplate a result of this kind. 
Let me be just to myself, however, by quoting my earlier 
remarks on this important question. In commenting upon 
the pros and cons relating to the age of the greenstones, I 
have always accepted the fact that the larger portion of the 
ereenstones of the lower levels were younger than the Upper 
Mesozoic coal measures, although I was, and am still, doubt- 
ful of the age of the massive greenstones of the more elevated 
regions, and such was, and is, my tentativeness of opinion, 
that, in my paper on the Geology of Bruni, read before this 
Society on April 13th, 1886, I stated—‘'That the opinions 
advanced by me have merely the force of probability, in my 
mind, from which all doubt has not yet been wholly removed ;” 
and again (p. 8), “I am only anxious for the truth of my 
Opinions, and therefore shall always be prepared to modify 
them in accordance with the weight of available evidence.” 
As yet I have not heard of any satisfactory reasons which 
would account for the position and relationship of the Bruni 
and Blackman’s Bay greenstones in such a manner as would 
favour an origin more modern than the Upper Paleozoic rocks, 
which appear to have been quietly deposited upon their upper 
irregular surfaces. I have considered the possibility of 
lateral thrust between the bedding on a gigantic scale, but 
there are still many positive objections lying beyond, which 
at present prevent me from accepting this solution. 

Tur REGIONS IN THE NEIGHBOURHOOD WHERE THE ForR- 

MATIONS AROUND LAKE St. CLAIR MAY BE STUDIED 

Most ADVANTAGEOUSLY. 

By confining his observations to the immediate shores of 
the charming Lake St. Clair, and to the romantic valleys of 
the Cuvier and Narcissus, Mr. Officer lost no advantage, so 
far as the lover of the picturesque is concerned ; but, so far 
as the profitable study of the particular geological forma- 
tions is concerned, he could not have chosen his field of 
observation more unfortunately. It is quite possible that if 
Mr. Officer could have obtained a view of the complete series 
of the rocks from the actual bed of Lake St. Clair, which is 
buried as much as 552 feet beneath the surface of its water 
level in the immediate vicinity of Mount Olympus, he might 
obtain a fair knowledge of the character and sequence 
of the typical rocks of this interesting locality. But although 
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Mr. Gould assures us that the Metamorphic rocks (not car- 
boniferous sandstones, as in Mr. Officer’s chart) form the 
deepest bed of the lake, which he had sounded so carefully in 
every direction in 1860, it is impossible from direct observa- 
tion to confirm or disprove his statement. It is when we 
leave the Lake and its affluents (the Cuvier and Narcissus), 
and traverse the region of mountain and valley, beginning 
with that of the Lakes Dixon and Undine, and thence pro- 
ceeding westward, along Gould’s well-known section, by way 
of Mount Gell, Coal Hill, Gould’s Pyramid, Rocky Hill, Camp. 
Hill, Last Hill, and Eldon Peak, across to North Eldon, that 
we have a fairly complete glimpse of the grand range and 
sequence of the varied and interesting geological formations. 
of the Western Highlands of Tasmania. The region of Lake 
St. Clair proper, with the valleys of its northern affluents, the 
Cuvier and Narcissus, disclose the merest fragment of this 
splendid sequence of rock formation; a fragment, moreover, 
which can be studied with greater advantage and in much 
greater perfection within one mile of the City of Hobart, and 
nearly everywhere in the more accessible regions of the east. 

I can say no more of this fragment of Tasmanian geology— 
which, however, embraces all our rich and interesting Permo- 
Carboniferous and Mesozoic formations—than has been so 
fully described by me already in numerous geological papers 
to this Society, and whose study has occupied my own close 
attention for a period of nearly a quarter of a centur y- The 
fact that in my work on “The Geology of Tasmania” alone 
I have devoted 123 royal quarto pages to its history, accom- 
panied by numerous plates and sections, and illustrated also 
by over 230 figures of typical fossils, is surely sufficient 
evidence that it has not been neglected, and that we have 
acquired aconsiderable knowledge ofits leading characteristics. 
Between the North Eldon River bed and Lake Dixon valley, 
however, we have, as shown in accompanyixg section, a grand 
development of rocks, embracing probably a complete series 
of all the older formations from the Archean to the Upper 
Silurian, and possibly also—in the upper conglomerates of 
some of the mountains, such as Mounts Lyell and Owen—the 
equivalents of the Devonian of other countries. The general 
character and relationship of this grand series of rocks, as 
disclosed by Mr. Gould’s section, part of which I have myself 
verified from paleontological and lithological data, may be 
summarised as follows : 

1. Row or Granite Tor—granite azis. 

2. Row Tor, across the Murchison Valley to North Eldon 
River, metamorphic schists, ete.—apparently devoid of fossils. 

3. North Eldon River, across Eldon Peak, Camp Hill, 
and Rocky Hill to Jnkerman River: base Lower 
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Paleozoic rocks; those most apparent being of Upper 
Silurian Age, and in the Eldon Valley, Princess River, 
consisting largely of clay slates, mudstones, and schistose, 
sandstones with thin quartz reefs, and in certain beds, richly 
fossiliferous, the-following forms are especially prolific :— 
Calymene, Pentamerus, Orthis, Strophomena, WSpirifera, 
Atrypa, Lingula, Rhynchonella, Leptaena, Loxonema, Favosites, 
encrinital stems, etc. Unconformably lying upon these we 
have in succession, as on Eldon Peak, Camp Hill, Rocky 
Hill, etc., in ascending order :— 

I. Upper Paleozoic grits, conglomerates, and mudstones, 
with the usual abundance of winged spirifers 
Productus, Terebratula, Strophalosia, Aviculopecten, 
Pachydomus, Sanguinolites, Streblopteria, Avicula, 
Palearca, Tellinomya, Inoceramus, Pterinea, Notomya, 
Platyschisma, Orthonata, Conularia, Goniaites, Steno- 
pora, Protoretepora, Fenestella, Encrinites, ete. 

II, Thick bedded sandstones, shales, and coal, as at Coal 
Hill, Mount Gell, ete., of which no fossil evidence 
has yet been obtained, but which may possibly 
embrace the Lower Coal Measures with Glossop- 
teris, Gangamopteris, and Neggarathiopsis; the 
Lower Sandstones of Mesozoic Age, with Vertebraria 
and ganoid fishes; and the Upper Coal Measures 
Shales and Sandstones, with Zeugophyllites, Baiera, 
Pecopteris, Spenopteris, Thennfeldia, Neuropteris, 
Teniopteris, Salisburia, Pterophyllum, ete. 

III. Massive cap (?) or elevated cores (?) of diabasic 
ereenstones—the most characteristic feature of all 
our mountain peaks, bosses, and plateaux, from 
Mounts Tyndall and Dundas on the west, to St. 
Patrick’s Head and La Perouse on the east. 

IV. Inkerman River, across the spurs of Gould’s 
Pyramid, Alma River, Mount Gell to valley of the 
Dixon and Undine; base—Metamorphic schists 
quartzites, gneiss, conglomerates, etc., with over- 
lying rocks, as on Eldon Peak, at Mount King 
William, Mount Hiigel, and Mount Gell; and on 
intervening ridges and peaks, as Rocky Hill, Gould’s 
Pyramid, and Coal Hill, the usual sandstone shales, 
grit, etc., whose age may be Upper Paleozoic or 
Mesozoic, or include both; but in the absence of 
paleontological data, cannot now be determined. 

Apart from the Brachiopod sandstones, Clay-shales, 
Hydromica-schists, and more recent conglomerates further 
west, between Mount Lyell and the Tertiary Lignites and 
Leaf Beds of Macquarie Harbour, this region affords a grand 
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field for original investigation in the future, as at present we 
have only a very bald view of its history and stratigraphic 
sequence. It is here that the Tasmanian geologist in the 
future may expect to win fresh laurels, rather than in the 
immediate vicinity of Lake St. Clair, just lying beyond its 
most easterly limits, i.e., across the great eastern and western 
watershed-dividing ranges of Mounts Higel and Rufus. 
Southward across the Frenchman, Gordon River, Arthur 
Ranges, towards Port Davey, a still more interesting region 
awaits systematic exploration; for all that we know at present 
is, that the whole region is similarly occupied, mainly by the 
Lower Paleozoic and older Metamorphic rocks, whose geolo- 
gical history is still, practically, a closed book, and even its 
exact physiographical features are far from being perfectly 
delineated on our charts. 

ORIGIN OF THE Numerous Lakes, TARNS, AND LAKELETS. 

OF THE GREAT PLATEAU OF TASMANIA. 

While I am fully convinced that a large number of our 
small lakesand tarns,mostly carved outof the harder crystalline 
rocks, towards the mouths of the Alpine Valleys of our 
Western Highlands leading from the Great Plateau (such as 
Lakes Undine, Dixon, and Augusta), have been originated 
mainly by the agency of glaciers and their terminal moraines, 
I have, from long observation, arrived at the conclusion that 
our larger lakes on the higher levels of greenstone plateau— 
such as Lake St. Clair, Lake Sorell, Lake Echo, Lake Arthur, 
and Great Lake, together with innumerable lakelets and 
lagoons on the upper levels—have been mainly determined by 
the original irregularities of surface, produced partly by the 
anastomoses of successive flows of greenstones during their 
eruption, and partly by the unequal contraction due to lack 
of homogeneity of the cooling surfaces of the more massive 
horizontal flows of greenstone magma, which are so charac- 
teristic on the mountain plateaux of Tasmania, and which 
cover continuously, or in an anastomosing network of ranges, 
so large a portion of the superficial area of Eastern Tas- 
mania. This conclusion has again and again been forced 
upon my mind by the closer study of our upland lake 
systems, as it seems to account satisfactorily for all the 
known facts; and, moreover, it is in harmony with the views 
of leading physicists when contemplating the causes which 
produced the initial and universal irregularities of surface on 
our globe, and which in their turn determined the limits of 
land and sea during the later epoch in its history, which 
marked the stage of change from the expansive free gaseous 
envelope of vapour to precipitation and condensation from 
cooling and gravitation, in the form of lake, river, sea, and 
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oceanic waters, within the limits determined already, by 
irregularities of the surface of the earth’s crust. 

A diversified distribution of the original surface magma of 
our globe is assumed with good reason by Mallet J. D. Dana,* 
Professor Hennessy, Archdeacon Pratt, Sir Archibald Geikie, 
and many other eminent physicists and geologists, as a 
primary condition ; and this primary condition, owing to the 
unequal rates of cooling, and differences of density of 
different masses of magma, is assumed to be the initial 
factors in producing elevated and depressed surfaces, includ- 
ing cup-shaped basins. The denudation of agencies such as 
the mobile gravitating force of water, only come into play at 
a subsequent stage, so that the older caused irregularities of 
surface, to a large extent, initiate and govern the direction 
and local intensities of subsequent denuding agencies. 

In accounting for the origin of Alpine lakes generally, by 
the Glacier Theory—-according to Ramsay’s view, which, 
during the first quarter of this year, has again been promi- 
nently brought before our notice by a discussion of the subject 
in the pages of Nature by Mr. T. G. Bonney,f the Duke of 
Argyle, { and Dr. Alfred Wallace § it would seem that the 
fascinations of Compte’s “ Law of the Simplest Hypothesis” 
have a dangerous tendency to promote a retrograde move- 
ment in geological science ; and that some of her most brilliant - 
exponents are not altogether mail-proof in resisting their 
fascinating influence when the charmingly disguised errors 
of simplicity of causation, by their aid, are championed in 
opposition to the truer, though, perhaps, less attractive 
complexity of variable or combined causes. In _ geological 
science, aS in economic science, there is ever a danger of 
mutilating a complex truth for the sake of erroneous sim- 
plicity ; and the bed of Procrustes was but a feeble engine of 
distortion or mutilation, as compared with all simple or 
specific hypotheses of causation specially devised to embrace 
somehow all effects, notwithstanding that the points of simi- 
larity in the latter may only appear to be of congeneric value, 
and not conspecific. 

Professor Marshall, in his recent work on “‘ The Principles 
of Economics” (Methods of Study) has given us earnest 
warning of this danger to all students of complex problems 
of science ; and has shown that the ‘‘ Physical sciences made 
slow progress so long as the brilliant but impatient Greek 

*The fact that the Continental and Oceanic areas were determined in the first 
cooling of the globe signifies that in the cooling or radiation of heat into space, 
there were areas of greatest and least contraction. This difference in cooling and 
the resulting level of the surface must have been owing to some difference of 
quality or condition in the material. (Dana’s ‘‘ Manual of Geology,” 3rd edition, 1879.) 

t Nature, p. 341 (Feb.). { Lbid., p. 369. § Ibid. (March) p. 437. 
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genius insisted in searching after a single basis for the expla- 
nation of all physical phenomena; their rapid progress in the 
modern age is due toa breaking up of broad problems into 
their component parts. There is no doubt an underlying 
unity in all the forces of nature, but whatever progress has 
beeu made towards discovering it has depended on knowledge 
obtained by persistent specialised study, no less than an 
occasional broad survey of the field of nature as a whole,” 
and accordingly, with Mill, he approves of another of 
Compte’s sayings, that ‘a person is not likely to be a good 
economist (might we not add also for local application, a 
good geological specialist) who is nothing else.” Although 
these observations are directed to quite a different matter, 
the central idea may yet be applied with advantage to all 
who are apt to be carried away by the fascinations of simple 
universal hypotheses of causation, as accounting for complex 
though superficially similar effects. Iam of opinion, there- 
fore, that the effort on the part of some brilliant geological 
investigators to account generally for the origin of Alpime 
Lake basins by reference to the Glacier Theory isa retrograde 
movement and a mistake. It may account for a large number 
of lake basins, but if all previous observations are not a 
blunder, it cannot account for all lakes, even in Alpine re- 
gions. Every geologist who desires to avoid imparticg error 
into his inferences from local facts of observation, must 
therefore rigidly guard against deceptive general hypotheses, 
lest they should unconsciously bias and disturb his mind 
in making correct interpretations of observed facts; and 
hence each lake basin, wherever situated, is best studied 
apart from all others on the basis of local evidences. This 
method, moreover, does not exclude the Glacier or any other 
particular agency, regarded as a cause. Apart from one’s own 
experience in support of this view, we have the best positive 
evidence of its truth in the writings of all authors of Geo- 
logical Text Books, whose imagination is kept under stricter 
control, partly by the feeling that they are more responsible 
for the teaching imparted by them, and partly by the circum- 
stance that in giving the outline ot any particular subject, 
they are led to review all the varying circumstances and con- 
ditions, and, in unsettled questions, to give the facts upon 
which they are based, in order that the student may be pro- 
perly equipped to grapple with similar difficulties when they 
appear to him. 

Sir Archibald Geikie’s luminous writings and observations 
alone suffice to overthrow the “ ONE Conprtton, OnE CAUSE” 
theory of lake origin. In his text book (p. 927) he gives a 
most true and lucid account of the various causes which are 
known to have produced lake basins, and may be briefly 
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summarised as follows:—Lakes may be formed in several 
ways :— 

1. By subterranean movements, as in mountain-making, 
and in volcanic explosions, and as in the subsidence of the 
central part of a mountain system, which might conceivably 
depress the heads of valleys below the level of the original 
outflowing channel of stream, and as in the cup-like basins 
of extinct craters. Types of the latter are exemplified in 
Australia, by the Blue, Middle, and Centre lakes of Mount 
Gambier, and possibly some of the lakes of the Great 
Plateau of Tasmania. 

2. By ponding back of streams by lava. Type, Lake Aidat 
in Auvergne, and probably Lake St. Clair in Tasmania. The 
latter, however, can only partly be the result of this cause, 
for its great depth of 592 feet, in a trough of older rocks 
lying below the igneous flows, the igneous ponding flow 
being so much above its deep bed, the present head, now even 
180 feet below the lake surface, has by depression of the 
head of the valley, mainly aided in the formation of its 
great depth of water bed. The flow of greenstone which 
closes the mouth of the Lake, and through which its affluent 
the Derwent cuts its shallow course, would not, by itself, 
account for its present great depth; nor would glacier erosion 
account for ail its peculiar characteristics. 

3. By subsidence of surface, caused by the dissolution of 
rock salt, limestone, etc., such examples of the former occur 
in the Peak caverns of Derbyshire, grottoes of Anteparos and 
Adelsberg, and the vast labyrinths of the Mammoth Cave, 
Kentucky, and Salt Pans, Tasmania. Examples of the latter 
form are found frequently as small lakes and ponds in Tas- 
mania, as at the Circular Marshes and Ilfracombe. 

4. By the original irregularities of surface, produced by 
the irregular anastomosing flows, and unequal cooling of 
massive unhomogeneous igneous rock, as on the Great 
Plateaux of Tasmania; combined, probably also, with violent 
and abrupt alterations of level during the cataclysmic 
upheavals, which raised the rocks bodily, as on Ben Lomond, 
Mount Wellington, Great Plateau, and many other mountain 
table-lands, to a height of about 2,500 feet above their 
former levels. Geikie (p. 925, Text Book) states that most of 
the great table-lands of the globe seem to be platforms of 
little disturbed strata, either sedimentary or volcanic, which, 
as in the case of most of the elevated greenstone plateaux of 
Tasmania, “have been upraised bodily to a considerable 
elevation.” 

This cause, therefore, accounts most satisfactorily for the 
greater number of our elevated Tasmanian lakes, such as 
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Lake St. Clair, Lake Echo, Lake Arthur, Nineteen Lagoon, 
Lake Sorell, Lake Crescent, and Great Lake on Great Plateau, 
and Lake Youl on Ben Lomond. 

5. By the irregularities of surface caused by ice sheet 
movements, asin the northern parts of Europe and North 
America; leaving, on the retirement of the ice, clay and 
mound enclosed hollows, forming, subsequently, numerous 
tarns and lakes. 

6. By the irregular erosion of valley systems, leading from 
high table lands and mountain chains, by former glaciers, of 
which, Lakes Undine, Dixon, George, Rufus, Dora, Spicer, 
Beatrice, Augusta, Edgar, and innumerable other lakes and 
tarns in similar situations in Alpine Valleys in Tasmania 
afford good local examples. Dr. Wallace has attempted to 
show that glacier regions and lakes and tarns are constant 
concomitants, and by inference these are desired to be 
regarded as cause and effect. But in the light of the preceding 
review of the mutability of causation, there is surely a better 
reason to be given for the prevailing concomitance in the 
higher latitudes of Europe and North America, and the 
absence of numerous lakes in lower latitudes, except, as he 
allows, in volcanic regions. May tne absence of lakes in the 
lower levels of low latitudes be not better accounted for, 
partly by the absence of precipitation, as in desert regions, 
and partly by rapid evaporation exceeding precipitation in 
other lower levels of warm regions ? 

On the other hand, as igneous rocks are also largely 
characteristic of the higher altitudes of all great mountain 
chains, peaks, and plateaux of glacier and other regions, 
may not be irregularities of surface produced on the surface 
of such rocks in glacier regions, caused by an unequal 
cooling, anastomoses of flow and violent alterations of level 
by upheaval, account for a larger number of the lakes in 
glacier regions than even the admittedly numerous examples 
which may be fairly referred to glacier erosion alone ? 

These are considerations well worthy of close attention, 
and whatever differences of opinion may still exist, it is hoped 
that the experience gained by the study of the numerous 
lakes of Tasmania may be of some service in arriving ata 
true conception of the whole subject. 
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DISCOVERY OF GLACIATION IN THE VICINITY OF MOUNT 

TYNDALL, IN TASMANIA. 

By T. B. Moors, F.R.G.S. 

_ (Map-) 
A most important and extremely interesting discovery of glaciation 

was made by Mr. E. J. Dunn, F.G.S., of Victoria, in the first week 
of October, 1892, on the high plateau in the vicinity of Lake Dora, 
Tasmania. Having been with Mr, Dunn atthe time of his discovery, 
and as it was his intention to write on the subject, I_now wish to record 
in the proceedings of our Royal Society the result of a more extended 
search made by me on the high peaks and surrounding tableland, 
and illustrate the most important features of the glacial action on the 
accompanying sketch map compiled from prismatic compass bearings. 
The Tyndall Range and Mount Sedgwick have been the principal seats of 
the prehistoric glaciers ; respectively these mountains are about thirteen 
(13) and nineteen (19) miles in a direct line from the town of Zeehan, 
and twenty-two (22) and nineteen (19) miles from the port of Strahan. 
They rise 1,500ft. to 1,600ft. above an elevated plateau, on which are 
situated Lake Dora and numerous other lakes and tarns at an altitude 
of 2,400ft. above the sea level. The plateau is drained on the north by 
the Anthony River, a tributary of the River Pieman, on the west by 
the Henty Kiver and its tributaries, and on the east and south by the 
head branches of the King River. The formation of the higher land is a 
quartzose conglomerate, probably Devonian. A band of sliurian schist, 
overlaid in places with a schistose conglomerate over a quarter of a mile. 
in width, adjoins on the east, to which I shall allude in this paper as the 
Devonian conglomerate, and further east, as far as the North Eldon 
River, close-grained quartzites and conglomerate occur. The summit 
of Mount Tyndall beautifully illustrates the direction in which the 
glaciers have retired. The Devonian conglomerate rock shelves off at 
different points of the compass,is worn perfectly smooth,and within 20ft, 
of the summit the rock is polished and striated. The glaciers descend- 
ing from the higher peaks have flowed in many directions down the 
numerous valleys, in their course beautifully polishing, grooving, 
striating, and moutonnising the Devonian conglomerate, deeply grooving 
and furrowing the softer silurian schists, and scooping out the rock 
basins now forming the present lakes and tarns; then in places rasping 
over hard quartzite and conglomerate ranges 400ft. and 500ft. higher 
than the lower land over which they have travelled, indicating on all 
rocks the direction each flow has taken by the striz and the erratics and 
perched blocks left behind. The largest erratics and blocks are 
composed of Devonian conglomerate. Some examples are 20ft. high by 
about 15ft. broad and long respectively, many are planed and striated 
splendidly, and are often found forming segments of circles at the edge 
of the morainal matter, or scattered in confused masses over the 
moraines. Mount Sedgwick (4,000ft.) is even more interesting than the 
Tyndall country. Greenstone forms a cap to the mount, 800ft. to 1,000ft 
above the lower surrounding Devonian conglomerate ; naturally the 
trap rock has weathered, yet deep grooves and {furrows are perceptible 
to within a short distance of the summit. (Mount Dundas is the only 
other eminence in the West Coast range capped with a simiJar formation, 
but without signs of glaciation.) The elevated country round Mount 
Sedgwick, especially to the east, has been swept bare, and, with the 
exception of a few small boulders, all other morainal matter has been 
carried down the steep slopes and river valleys, The quartzite and 
conglomerate rocks show the striz polishing, etc., similar to those round 
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Mount Tyndall. At an elevation of 3,500ft. above sea level, adjoining 
the greenstone on the south-east side of the mount, I was pleased to dis- 
cover abed of glacial conglomerate containing coal measure fossils ; the 
pebbles are scored in all directions, and many beautifully polished. The 
conglomerate is composed of rocks quite foreign to the country granites, 
slates, porphyry, etc., and as they occur at sush a high elevation, 
embedded together, intermixed with carboniferous fossils, and the 
pebbles scored before the mass was consolidated, there is not the slightest 
doubt that the conglomerate has been formed from the debris deposited 
by floating ice when the land was under water. This also points to 
the fact that the deposit was laid at a previous pericd to the epoch of 
the land glaciation. A small accompanying chart shows the position 
and extent of the bed of conglomerate, which, at the junction of two 
small streams, rises in a cliff 50ft. high, the greatest depth observable. 
The principal ice flows have been from the N.E. and slightly north of 
east. As all the chief features are depicted on the chart, and the scorings 
of the rocks, etc., illustrated by specimens, I have avoided a detailed 
description, but before closing would like to briefly describe the 
moraines. Some rise from two to three hundred feet above the lower 
valleys, those to the west of Lake Margaret are the most extensive, 
and it is in these moraines that the only scored small pebbles and 
rocks were found. Montgomery’s Moutonnées, named after our much 
loved Bishop, is a spur, the rocks beautifully moutonnized, grooved and 
striated with perched blocks restivg picturesyuely here and there, and 
before Sir Robert Hamilton, our late Governor and President, left Tas- 
mania, I received permission from himtoname ‘‘ The Hamilton Moraine,” 
the largest discovered. The point marked Dunun’s Boss is the best illus- 
tration of a roche-moutonnée met with, and is named after the discoverer 
of glacial action in Tasmania. Mr. Dunn named most of the prominent 
features in the part he visited, therefore I have not encroached upon his 
domain. The extremely hard ice-worn country rocks, grooved aud 
striated on the plateau to the highest peaks of the mountains, indicate 
that a vast sheet of ice of great thickness (probably 1,000ft.) has covered 
this region in a colder period. As far as I have observed, the principal 
flows have been to the east and south, the strie being more discernible, 
and the morainal matter being carried into the lower lands; to the west 
and north the ice has melted away before reaching a great distance, 
leaving the morainal matter closer to the high points of the range, and 
in these directions the striations are not so marked. As far back as 
1883, in a report to the Government of an exploration to the West 
Coast, I pointed out the probable existence of glaciation on the Eldon 
Peak and Mount Gell, owing to the erratics and accumulations of 
boulders met with in tne Collingwood Walley, and perched blocks 
found resting on the higher hills, and now the glacial action is proved 
to exist beyond doubt. From personal knowledge, morainal matter is 
scattered over a wide area on the West Coast, and now it will not be 
difficult to trace the course the vast sheets of ice have travelled, and 
before many weeks have elapsed I hope to supplement this paper with 
an account of other discoveries of glaciation remote from the locality 
described. Two names occur on the chart which are not yet officially 
sanctioned, viz., Mount Geikie and Lake Mary. It will be observed 
that Mount Geikie is a distinct mountain from Mount Tyndall (name 
conferred by the Hon. J. R. Scott), is separated by water channels, and 
is 75ft. higher. 

A few of Mr. J. R. Scott’s heights are recorded on the chart 
marked thus (__), my own so(_), 

List of specimens sent to illustrate the rock striation, etc., for the 
Museum :— 

No. 1. A series of polished, grooved, and striated quartz site. 
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2. A series of polished and striated conglomerates. 
3. Polished corner of quartzite. 
4, Striated hematite from a lode 60 feet wide. 

No. 5. Planed ‘‘ erratic.” 
6. Grooved greenstone from Mount Sedgwick. 
7. Polished and striated pebbles from Devonian conglomerate (No. 

2 series), 

8. Glacial conglomerate, containing coal measure fossils, Mcunt 
Sedgwick. 

No. 9. Polished pebbles from glacial conglomerate. 
No. 10. Scored pebbles from glacial conglomerate. 
No. 11. Sheared pebbles from Devonian conglomerate. P 
No. 12. Scored morainal matter, near Lake Margaret. 

SUPPLEMENTARY NOTES. 

DISCOVERY OF GLACIATION IN TASMANIA. 

Mr. T. B. Moore, F.R.G.S., contributed some supplementary notes 
to his paper, read at the April meeting, on ‘‘ The discovery of glaciation 
in Tasmania.” He said :—During a recent trip from Mount Lyell tothe 
extreme southern termination cf the West Coast range a few signs of 
glaciation were discovered, the most important being in the neighbour- 
hood of Mount Lyell, where the Linda Valley is covered with a layer of 
moraipal matter, and in the sidling cuttings of the horse track I picked 
up numbers of scored pebbles, It will be interesting for the Linda 
gold-mining shareholders to know that the deep ground hydraulically 
sluiced on their sections is nothing but a huge mass of morainal matter ; 
many of the large boulders and smaller accumulation of stones of a soft 
nature are beautifully scored. It yet remains to be proved whether the 
glaciers have travelled from Mounts Sedgwick or Lyell; from the 
appearance of the latter mountain in the distance, I should say their 
first start was made there—travelling down the escarpments at the head 
ef the Linda River and wearing away the soft hydra-mica schists and 
pyrites beds, which, in all probability, continue northwards from the 
Mount Lyell Co.’s property. By this erosion a quantity of auriferous 
pyrites has by degrees been brought down in the morainal mass carried 
by the ice, and has been prinzipally deposited at the Linda Co.’s land at 
a point where the gullies are confined before they widen out into the 
Linda Valley. Along the base of the eastern slopes of Mounts Owen, 
Huxley, and Jukes large moraines extend into the lower land, and 
morainal matter is scattered over the broad valley of the King River. 
After the King River breaks through the range between Mounts Huxley 
and Jukes the morainal matter extends. south to the end of the latter 
mountain. The boulder accumulations havea strike either to the south 
or south-east, showing that the ice flows have travelled in these direc- 
tions, which are similar to the principal courses in the vicinity of Lake 
Dora. The most extensive ylaciation has taken place at Mount Owen, 
where a large moraine forms a connecting ridge between that mountain 
and the Thureau Hills, The northern extremity of the Thureau Hills is 
well glaciated, as shown by the ice-worn rocks and iarge greenstone 
boulders perched high upon their slopes. Six years ago I was on the 
tops of all the mountains mentioned, and found on the summits of 
Mounts Owen and Jukes small tarus similar in character to those at 
Mounts Tyndall and Sedgwick. Yet, as far as I have observed, the 
locality of the first discovery has the best and most extensive illustrations 
of land glaciation in all its forms. On my recent trip only the summit 
of Mount Darwin was examined. Herel did not observe any distinct 
signs of ice action—the rocks are rounded, but no striz visible. 
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THE GEOLOGY OF THE LAKE ST. CLAIR DISTRICT, 

TASMANIA. 

GraHAM Orricer, B.Sc. 

(Maps.) 

In the following paper an attempt is made to give some 
account of the main geological features of the district about 
Lake St. Clair. The observations were made during a recent 
visit to the lake by a party, including Professor Spencer, of 
Melbourne University, myself, and several others. Owing to 
the inclement weather we experienced, we were unable to 
make as extensive observations as we would have wished, and 
the present account does not purport to be more than a 
geological sketch. 

Lake St. Clair is situated on the great central greenstone 
plateau of Tasmania. This plateau, according to Mr. R. M. 
Johnston, “preserves a general rugged or undulating level of 
about 4,000 feet altitude, and its higher bosses and peaks 
and its valleys do not vary much more than 1,000 feet above 
or below this uniform level.” Lake St. Clair, the queen of 
Tasmanian lakes, lies near the western boundary of this 
plateau, and a little to the north of the central part, its 
northern shore being cut by the parallel 42° S. lat. Its 
elevation above the sea is about 2,400 feet. It lies in a long, 
deep, narrow valley, bounded on the east by the Traveller 
Range and its offshoots, Mount Ida, and the rugged moun- 
tains between it,andthe Ducane Range, and on the west by 
Mounts Olympus, Byron, and Manfred. The length of the lake 
is about 11 miles, while its greatest breadth is about 2 miles. 
A depth of 590 feet is recorded. 

At the north end the valley extends to the foot of the 
Ducane Ranges, some 10 miles beyond this extremity of the 
lake. The southern shore shelves up to a succession of low 
sreenstone ridges and button-grass flats. The shores of the 
lake are remarkably regular, and at this end (southern) 
occur the only indents of importance, viz., Cynthia Bay on 
the W. and the lake basin-on the HE. The latter is almost 
land-locked. From it the Derwent starts on its way to the 
south. The lake is fed by numerous streams and torrents, the 
principal ones being the Narcissus (Hamilton) on the N., flow- 
ing from the Ducane Mountains; on the E. a stream from Lake 
Laura and another from the mountains behind Mount Ida, 
while Cynthia Bay receives the Cuvier. The latter river rises 
from Lake Petrarch,a small sheet of water just under Olympus, 
on the opposite side from Lake St. Clair, and about 560 teet, 
according to our aneroid, above it. The Cuvier flows down a 
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broad, undulating valley known as the Vale of Cuvier. This 
valley runs in a 8.E and N.W. direction, and is bounded on 
the one side by the Olympus Range and on the other by 
Mount Hugel. 

Having thus briefly sketched the main physical features of 
the lake and its surroundings, we will be in a better position 
to consider the geology. 

According to the map in Mr. R. M. Johnston’s excellent 
work “ The Geology of Tasmania,” and I believe this is the 
most recent, the southern and western shores of Lake St. 
Clair are represented as sedimentary rocks of upper palaozoic, 
or possibly mesozoic, age. I shall speak of them as car- 
boniferous, provisionally, all to the west of this is put down 
as greenstone (diabase). A small patch of basalt is represented 
as occurring about the S.E. extremity of the lake. The 
carboniferous rocks are marked as abutting on the older 
paleozoic, along a line running up the northern side of the 
Vale of Cuvier. ; 

The most important point at present in the geology of this 
district is the relation of the greenstone to the carboniferous 
rocks. The earlier geologists, notably Gould, Strzlecki, and 
Tenison- Wood, were of opinion that the greenstone was post- 
‘ecarboniferous. However, this has been called in question, 
and Mr. Johuston, though from what he says there would 
appear to be two greenstones of distinct ages, thinks that “the 
massive greenstones occupying the more elevated mountain 
ranges, as well as the greater part of the dividing ranges 
within the system, have all been erupted prior to the deposit, 
even of the lower members of the carboniferous system, and 
that only certain minor ridges, like that at Spring Hill, 
represent diabasic greenstones of a later date.” . . . “The 
great mland greenstone plateau of the lake country,” 
according to Mr. Johnston, “probably formed an elevated 
island mass of considerable extent” (in the carboniferous 
sea).* 

It may be said that Mount Olympus affords the key to the 
geology of the district. As already remarked, the Olympus 
Range skirts the western shore of Lake St. Clair, terminating 
at the lower end of the Vale of Cuvier. One of the best views 
of the mountain is obtained from about half way, or a little 
more up the lake. Here the crest of the mountain, rising to 
2,300 feet above the water, consists of massive columnar 
greenstone, the columns rising vertically for several hundred 
feet, their bases being concealed beneath the ruins of their 
fallen comrades. Below this greenstone crest appear hori- 
zontal beds of sandstone, extending to the shore of the lake 
below, and forming apparently the base of the mountain, 

* “Geology of Tasmania,” by R. M. Johnston, F L.S., pp. 102, 8. 
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which is covered up to the greenstone with a luxuriant 
vegetation of beech (Fagus Cunninghami), sassafras, and 
ferns, etc. The greenstone crest forms a rugged ridge for the 
northern half of the mountain. Running from N.W. to 8.E. 
it terminates abruptly in a mighty columnar wall, and the 
ridge of the mountain is now continued at a much lower level, 
950 or 1,000 feet, above the lake. It slopes down to its 
termination at the Cuvier Valley. This ridge we ascended 
from the lake side, at a distance of about three miles from the 
boat-house on Cynthia Bay. We found it to consist of sand- 
stone from the base to the summit, the beds being almost, if 
not quite, horizontal. The sandstone is of medium texture, 
and rather soft. It forms vertical cliffs along the sides of the 
mountain at various levels, and in many places is weathered 
into caves of limited extent. We were unable to follow this 
ridge to its termination, and so cannot say definitely if the 
sandstone occurs on the summit all the way. It is probable 
that it does, for most of the way at any rate. It appears to 
form the western shore of the lake for its entire distance. So 
much for the eastern aspect of Olympus. 

Passing along Scott’s track up the Vale of Cuvier, we 
crossed over the lower extremity of the Olympus Range. 
Here we noticed masses of sandstone, and quartz-conglom- 
erate mingled with greenstone, but we could not from mere 
inspection decide which was in situ. As the Cuvier Valley is 
followed up, it opens out into button-grass plains of a gently 
undulating and rising character to Lake Petrarch, which, as 
before mentioned, is about 560 feet above St. Clair. Through 
these plains protrude bossy masses of greenstone here and 
there, reminding one of a scene on a Scottish moorland. 

From this side Mount Olympus presents even a grander 
appearance than on the other, and a more comprehensive view 
of the mountain is obtained. The greenstone crest 1s seen 
rising in giant buttresses, and running almost te the N.W. 
extremity of the mountain. During our ascent from this 
side we could not see the character of the underlying rock, 
owing to the dense vegetation and the mass of debris that 
has fallen from the heights above. On our descent, however, 
we encountered at 1,500 feet above St. Clair an outcrop of a 
yellow clayev material, which gave one the impression of a 
sedimentary deposit that had been baked; but we could not 
see its actual relation to the greenstone above. About 200 
feet below this we found several well-marked outcrops of 
sandstone, horizontally bedded, and forming the usual vertical 
cliffs, hollowed out into caves here and there. Springs are 
very numerous along these sandstone cliffs. There seems to 
be no reason to doubt that these sedimentary beds extend 
right along to the N.W. extremity of the mountain, occupy- 
ing the same position relative to the greenstone on this side 
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that they do on the other. This is indicated by the 
numerous, and often very large, blocks of sandstone and con- 
glomerate that occur mingled with masses of greenstone 
towards the upper end of the Cuvier Valley. At one place, 
just below the southern extremity of Lake Petrarch, these 
masses of rock form a ridge reaching nearly half-way across 
the valley. A large boulder of conglomerate can be seen on 
the S.W. shore of Lake Petrarch, which has evidently fallen 
from the heights above. The shores of Lake Petrarch are 
sandy and gravelly, such as would result from the disintegra- 
tion of sandstone and conglomerate. 

The summit of Mount Olympus is much like that of Mount 
Wellington, a rough, uneven plateau-like surface, formed by 
the unequal weathering of the greenstone columns, some of 
which stand up like sentinels among their fellows ; many of 
them are 15 feet or more in diameter. A, noticeable feature 
is the presence of several large fissures, which gape across the 
mountain in an east and west direction approximately. The 
largest of these fissures had a great deal of snow lying in it, 
so that we could not see the depth; 50 or 60 feet would be 
somewhere near it. These fissures are being filled up by the 
falling columns. As to their origin I do not care to speak 
definitely. Perhaps they are due to dislocations, perhaps to 
the undermining action of water in wearing away the under- 
lying rock. 

From Olympus it is seen that the Traveller Range on the 
opposite side of the lake is really the edge of a piateau 
stretching away for miles beyond. This plateau is of green- 
stone, and its roughly undulating surface is studded over 
with lakes and tarns of all sizes, recalling the Scottish High- 
lands again. The Traveller Range preserves an even, slightly 
undulating summit till it is terminated by the deep valley 
that separates it from Mount Ida. The structure of Mount 
Ida is a repetition of that of Olympus, a crest of greenstone 
with horizontally bedded sandstone below. We did not 
reach the top of Ida, but went about half-way up from the 
lake side. A stream that flows down between Mount Ida and 
the ranges to the north we followod. up for some distance 
and found that we were on sandstone all the way. From 
Lake Daura, lying beneath Mount Ida, and slightly to the 
N.W., a splendid view of the mountain is obtained, the 
horizontal beds of sandstone being clearly seen at about two- 
thirds of the way up the mountain, while the sharp peak of 
columnar greenstone stands out clearly against the sky, 
The Eldon Range, to the N.W. of Olympus, according to the 
geological map, presents the same appearance as Olympus 
and Ida, viz.,a greenstone centre or crest, with a base of 
sandstone. 

The appearances I have described seem to me to point 
K 
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clearly to the greenstone being of later date than the sand- 
stone. Supposing the greenstone to be anterior to the sand- 
stone we should have to believe that the greenstone portions 
of Mounts Olympus, Ida, Byron, Eldon Range, etc., are much 
the same to-day as they were in carboniferous times, and we 
should also have to believe that the sandstone which, accord- 
ing to this theory, was deposited round the greenstone peaks, 
has weathered in so remarkable a manner as to form regular 
rings round the greenstone centre. This seems most 
improbable. 

That the greenstone is of later date than the sandstone is 
supported by further considerations. Suppose the green- 
stone were of prior date, and a submergence were taking 
place, on account of the columnar structure of these rocks 
the amount of debris would be very great, and all the shore 
material, shingle, etc., would be almost entirely composed of 
greenstone, and there would be comparatively little sand. 
Now I have not seen a trace of greenstone nor anything like 
it in any of the sandstone or conglomerate examined. One 
would expect that so close to the shore, as, for instance, the 
sandstone of Olympus, must have been deposited, on this 
theory, the material laid down would be almost entirely a 
conglomerate of greenstone. So far as we have seen the 
sandstone is a rather fine or medium-grained silicious one. 
Where conglomerate occurs the included pebbles consist of 
material derived from the older rocks, such as quartz, 
quartzite, jaspar, lydian stone, cornelian, ete. Quartz-por- 
phyry probably also occurs in this conglomerate, as pebbles 
of this rock are not uncommon on the stretches of gravelly 
beach here and there along the lake. Further, against such 
a coast as the greenstone would make, the water would be 
deep, and the angle of deposition of any sedimentary material 
would be considerable, dipping away from the shore in all 
directions. So far as we have seen there is no trace 
of this in the sandstone ; on the contrary, one of 
its most striking features is its horizontality, even close 
up to the greenstone. Again, it seems to me rather 
improbable that a rock material having the structure 
of this greenstone could have survived to such an extent since 
pre-carboniferous times. One of the most noticeable features 
about the mountains in this district is the enormous amount 
of greenstone debris that covers their flanks, showing how 
rapidly the work of denudation is proceeding. And is it not 
likely that if the greenstone were anterior to the sandstone, 
that the lines of junction between the two formations would 
be just where we might expect to get the main valleys, as it 
would be here that erosion and denudation would act most 
rapidly, and it would be rare to find the sandstone abutting 
against the greenstone, as we now find it? 
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From what I have said about the structure of Mount 
Olympus, it might be expected that sandstone should form 
the bed of the Cuvier Valley. But, as before remarked, only 
bosses of greenstone appear through the button-grass, except 
at the upper end, where masses of sandstone and conglomerate 
occur as well. We also found an outcrop of sandstone at one 
point on the south side of the valley, about half-way up its 
course. There can be little doubt that the original relative 
levels of the sandstone and the greenstone have undergone 
considerable changes, but it is quite impossible to say yet 
what the extent of such changes may be. There are several 
feasible explanations of the greenstone masses in the Cuvier 
Valley. 

1. They may simply be the relics of the greenstone which 
once overspread an originally uneven surface of the sand- 
stone. Once worn down to a certain level, the sandstone, on 
account of its horizontal bedding, would not tend to form any 
prominent projections, and would be rapidly concealed 
beneath the accumulations of peaty matter. The greenstone, 
on the other hand, on account of its greater hardness and 
way of weathering, would project here and there through the 
bogs. Some of these masses may have come from Olympus. 

2. They may represent dykes through the underlying 
sandstone. 

3. The Cuvier Valley may occupy the line of a great fault, 
which seems to me not improbable. 

In the accompanying map I have adhered to the first 
explanation. 
We did aot see a sign of the older palseozoic rocks repre- 

sented in Mr. Johnston’s map as occurring in the Cuvier Valley. 
We traversed a good deal of the country lying to the south of 
Lake St. Clair, and found it all of the same general character, a 
succesion of button-grass swamps or flats, with low green- 
stone ridges between. Bedlam Walls, at the entrance to the 
Navarre Plains, consist of a great mass of greenstone, which 
differs from that of Oylmpus in not being columnar. The 
base of Bedlam Walls is about 60 feet above St. Clair. The 
country between the lake and the Nive Plains, some 18 miles 
distant, is all of the same general character, greenstone ridges 
and button-grass flats. The Nive Plains occupy a broad 
depression, five or six miles across, sloping in towards the River 
Nive. They are of a roughly undulating surface, covered 
with dead and fallen trees, the result of a severe frost 50 or 
60 years ago. These plains are basaltic, the basalt in places 
being highly vesicular and decomposed. At the Nive bridge, 
at Marlborough, columnar structure is well developed. 

At “ Bust-gall”. Hill, several miles further on, the green- 
stone country is again reached, forming a plateau considerably 
above the Nive Plains. From here right on to the Dee the 
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map represents the rocks as entirely greenstone, but the road 
crosses several outcrops of sandstone, one being about a mile 
across. There are no good sections exposed along the track, 
go that the relations could not be clearly seen. , 

I think I have now shown good reasons for believing that 
the greenstone of the lake country is of subsequent date to the 
carboniferous (?) sandstones. Moreover it seems probable that 
these sandstones had been elevated and carved into all the 
varied features of a land surface when the floods of lava, now 
represented by the greenstone, overwhelmed the country. Since 
then enormous denudation has taken place, accompanied 
probably by considerable dislocations and displacements, and. 
the greenstone crests of Olympus, Byron, Ida, and all the 
other mountains of similar structure (in this district at least) 
are merely outliers, the remnants of a once vast and con- 
tinuous sheet of lava. The evidence of this enormous 
denudatior is about the most striking feature that catches the 
geologist’s eye when he ascends Mount Olympus for instance, 
giving him some idea of the magnitude of those forces which, 
though apparently trivial in themselves, are yet capable of 
producing such grand and imposing effects. 

The origin of the lakes of the great central plateau is a 
question which affords ample scope to any geologist who will 
undertake their investigation. 

Lake St. Clair was, I believe, first supposed to be a crater 
lake, but of this there isno evidence. Mr. Gould explained 
it on the theory of a flow of basalt damming up the lower 
end of the valley in which the lake les. However, I am 
much inclined to doubt the existence of this basalt. From a 
mere casual inspection, the rocks about this end of the lake 
seemed to us to be the ordinary greenstone. We had intended 
to make a special expedition from our camp to settle this 
point, but were prevented by bad weather at the last. 

The eastern third of the southern shore of the lake is 
bounded by a bank of sand which is covered sparsely with 
timber and in places is honey-combed by wombat-holes. The 
lake is very shallow in this locality, and knobs of greenstone 
can be seen projecting above the water at a considerable 
distance out from the shore. The upper end of the lake 
appears to be shallow as well as the lower. The ridge of sand 
just mentioned separates the lake from an extensive button- 
grass flat, which extends eastwards till it merges into the 
swamps that mark the entrance to the Derwent. It seems 
pretty certain that the waters of the lake once covered this 
flat. As Tasmania is undergoing a movement of upheaval 
the rivers must, geologically speaking, be rapidly lowering 
their channels. ‘Che course of the Derwent affords ample 
evidence of this. Thus the level of the Lake St. Clair waters 
must be gradually being reduced. At one place under 
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Mount Ida we noticed an old beach of conglomerate some 
feet above the surface of the lake. The addition of several 
feet of water would cause a considerable extension of the lake 
at both ends. 

From the top of Mount Olympus we counted about 30 
lakes and tarns on the opposite plateau, occupying undoubted 
rock basins in the greenstone. On Olympus itself, at the 
foot of the greenstone columns on the lake side, are two 
small basins of water, the “Olympian Tarns.” All these 
lakes are at different levels; Lake Laura, at the base of 
Mount Ida, though only separated from 8t. Clair by a ridge 
not more than 400 yards across, is 50 feet above the latter. 
It appears to be very shallow. Lake Petrarch is about 560 feet 
above St. Clair. It is also very shallow, and, I am inclined to 
think, there is a small area of subsidence, its bed being pro- 
bably sandstone. 

There has been an interesting discussion in the columns of 
Nature recently on the origin of rock-basin lakes, and the 
arguments for the glacial theory have been ably marshalled 
by Mr. A. R. Wallace. Mr. Wallace cites Tasmania, among 
others, as a country where these alpine lakes are associated 
with palpable signs of glaciation.* Now, though such signs 
of glaciation and associated rock-basin lakes occur on the 
West Coast, notably about the Pieman River, we do not find 
the slightest trace of glaciation either in the shape of striated 
rock surfaces, moraines, or erratic blocks in any part of the 
region traversed by us. Unfortunately we were unable to 
traverse the Traveller Plateau, but from its configuration, as 
observed from Olympus, I feel confident that signs of glacia- 
tion do not exist there. Yet, as we have seen, lakes and 
tarns are exceedingly numerous on the surface of this plateau. 
It is evident that the glacial theory is of no use here. Many 
of the button-grass swamps or flats really occupy rock-basins, 
and perhaps may be regarded as the equivalents of the peat- 
bogs of Europe. They seem to be directly connected with 
each other, that is to say, those in the same drainage area. 
The great rival to the glacial theory is the “ Harth-move- 
ment” theory. I think that if Mr. Gould’s basalt be really 
mythical, the latter theory will probably account for Lake 
St. Clair and for other lakes in the district, though the lakes 
on the Traveller plateau seem to be too numerous to be thus 
explained. Iam much inclined to the opinion that most of 
the basins of the Traveller Plateau lakes will be found to be 
satisfactorily explained by the ordinary processes of sub- 
aerial weathering and denudation. 
We found no fossils in situ in the sandstone of this region, 

but on the beach about the boat-house pieces of silicified 

Nature, Vol. 47, No. 1,219, 
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wood are not uncommon. ‘These may have come from the 
sandstone. Before concluding I should say that those who 
desire a fuller account of the principal physical features of 
the Lake St. Clair highlands should read a paper by Colonel 
Legge published in the proceedings of this Society. * Colonel 
Legye gives a clear and accurate description of this region, 
and we found his paper of much assistance. 

In conclusion I can only say that I feel that the present 
sketch is incomplete, indeed necessarily so, but still I hope 
that some light, however little, hasbeen shed on the main 
geological features of the Lake St. Clair district. 

Tn the aecompanying map that portion lying to the N. and 
N.W. of Mount Byron I have filled in only from observations 
from the top of Mount Olympus, Mount Manfred and the 
Ducane range are evidently greenstone, as far as their crests 
are concerned at least, but Coal Hill and several other minor 
elevations in its vicinity present an even, flat-topped, and 
terraced structure that strongly suggests horizontal sand- 
stones. 

* Proc. Roy. Soc. Tas , 1887. 
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GLACIAL ACTION IN TASMANTA. 

By A. Montcomery M.A., 

Government Geologist of Tasmania. 

Through the courtesy of the secretary I have been allowed 
to read Mr. Moore’s paper on “ The discovery of glaciation 
in Tasmania” read at the April meeting ofthe Royal Society, 
at which I was unfortunately unable to be present, and have 
thus been enabled to prepare a few notes upon it. Having 
myself come upon evidences of ice action in February last in 
the neighbourhood of Mount Pelion, and being at that time 
ignorant of Mr. Moore’s discovery four months earlier, 
I had intended in any case to submit to the Socicty a few 
observations on the subject of glaciation, and in continuing 
the discussion on this important and interesting subject I 
shall make a few remarks upon Mr. Moore’s paper, and then 
pass on to what I saw myself and to a few observations on 
more general aspects of the matter. 

It is by no means a new discovery, as Mr. Moore appears 
to think, that there have been glaciers among our western 
highlands, for Mr. R. M. Johnston, and, if I am not mistaken, 
the late Mr. Sprent also, noticed the existence of large 
erratic blocks in the valley of the Macintosh River, and in- 
ferred from these that they must have been brought down 
by ice, and Messrs. Dunn and Moore’s and my own later 
finding of striated boulders, smoothed surfaces, roches- 
moutonnées, and moraine drifts, only confirms the correctness 
of the views of these earlier observers. Mr. Moore is there- 
fore in error in ascribing to Mr. Dunn the honour of being 
the discoverer of evidences of glacial action in Tasmania, 
though perhaps he was the first to bring forward indis- 
putable proofs. 

The country described by Mr. Moore round Mounts 
Sedgwick and Tyndall and Lake Dora is very similar to that 
round Mount Pelion. The conglomerates which he speaks 
of as Devonian are of much interest, and the results of 
further examination of them and fossil evidence as to their 
age will no doubt add an important chapter to our knowledge 
of the geology of the colony. In my journey from Barn Bluff 
to Zeehan I noticed conglomerates of, I take it, three distinct 
ages: 1. A coarse conglomerate composed mainly of 
thoroughly waterworn pebbles of micaceous schists and 
quartzite lying in horizontal layers unconformably on the 
upturned edges of ancient schists and quartzites, and consti- 
tuting the lowest beds of the permo-carboniferous coal mea- 
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_ sures; (2) a very similar coarse pebble conglomerate lying on 
the edges of older strata towards the south end of Mount 
Murchison. This one, I think, is older than the coal measures, 
and may be the Devonian conglomerate of Mr. Moore, but 
fossil evidence is not yet available to decide its age. And 38. 
A somewhat similar conglomerate conformably bedded with 
the quartzites and schists and intercalated in layers in them. 
This differs from the two former ones in being much more 
jointed, the joint planes passing fairly through the com- 
ponent pebbles, and in being also so thoroughly cemented 
together that when the rock is broken the pebbles do not 
break out from their setting but right across their sub- 
stance. he conglomerates of Mount Owen, Mount 
Zeehan, and parts of Mount Reid are of this third 
class, conformably bedded with slate and sandstone. I 
am not yet prepared to say that the quartzites and schists of 
the Upper Forth, and westward thence to Mount Murchison, 
are of the same age as the sandstones and slates of Mount 
Zeehan, though the included conglomerates among the 
quartzites are very similar to those among the sandstones of 
Mount Owen, but I have not seen any signs of uncomforma- 
bility up to the present, and the difference of lithological 
character may be due simply to the first named being nearer 
the axis of the mountain-making movement or crumpling. 
Nevertheless it seems rather more probable that the 
quartzites are older altogether than the Zeehan fossiliferous 
strata. The general strike of both formations, supposing 
them to be different, being the same, about N.N.W., and both 
lying inclined at high angles, it is likely to be a matter of 
difficulty to establish the fact of difference of age by strati- 
graphical evidence alone, and the paucity of fossils debars us 
from getting good paleontological proof. 

Mr. Moore mentions that Mount Sedgewick is capped with 
diabase greenstone, as is also Mount Dundas; to these we 
may add Barn Bluff, Mount Pelion, Mount Ossa, the Ducane 
Range, the Eidon Range, East Mount Pelion, and the Oakley 
Range, as all showing the same feature. It seems manifest 
to me that the great greenstone plateau in the centre of the 
island, the northern edge of which forms the Western Tiers, 
once extended westward so as to include all these peaks, and 
it is probable that ice action had a great deal to do with 
carving out the deep valleys that now separate them. I do 
not mean to say that ice has been the only considerable agent 
in cutting out the valleys, for these highlands do not appear 
to have ever been under water since the eruption of the green- 
Stones in mesozoic times, and great subaerial erosion must 
have taken place before the coming of the ice sheets, which, 
as we shall see later on, probably did not exist till a com- 
paratively recent time, later tertiary or even pleistocene. 
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The shape of many of the valleys, and the contour of the 
hillsides suggest, however, that the present configuration of 
the surface is largely due to glacial erosion, and it is probable 
that during the ice period the valleys, already partly worn out 
by running waters, were immensely deepened and enlarged by 
the accumulation in them of glaciers. 

At the head of the Forth Valley it is very evident that 
the diabase greenstone is a horizontal sheet overlying the 
quartzites and permo-carboniferous strata, for on every hill- 
side forming the amphitheatre at the head of the valley the 
same features present themselves; first, highly inclined 
quartzites in all the deep gullies at the base of the mountains, 
the lying on these horizontal coal measures, sandstones, and 
mudstones ; then at about the same level on every peak we 
find the columnar greenstone resting on the coal measures. 
On East Mount Pelion and Barn Bluff the residual mass of 
greenstone left on the top of the sedimentary strata is very 
small, and the undisturbed coal measures are visible all round 
the peaks. Mr. Moore mentions the occurrence of coal- 
measure fossils in the moraine at Mount Sedgwick, and it 
will no doubt prove that the sedimentary strata there too 
underlie the greenstone capping. I cannot think it at all 
probable that Mr. Moore is correct in referring the con- 
glomerate containing fossils to the action of floating ice; it 
seems much more likely that it is a moraine drift derived 
from the lower beds of the carboniferous formation, which, 
further north near Barn Bluff and Cradle Mountain, consist 
mainly of conglomerates. These would supply the stones of 
granite, slate, porphyry, etc., which Mr. Moore has noticed, 
and also the fossils, and I have little doubt that when he 
comes to examine the country more thoroughly he will find 
these beds in situ under the greenstone capping. Itis hardly 
conceivable that if the conglomerate was deposited by 
floating ice in permo-carboniferous times, which is what Mr. 
Moore’s words seem to imply, that it should happen that the 
only proof of such ice action should be found in a region 
where there has been evidently severe glaciation at a much 
later date. Before accepting such a theory we should first 
have to eliminate all possibility of the conglomerate having 
been formed at the later period. Round Mount Pelion 
there is direct proof that the glaciation took place long after 
the permo-carboniferous period and after the diabase green- 
stone had covered the strata of the latter, and Mr. Moore’s 
observations of striated greenstone blocks on Mount Sedg- 
wick show the same thing. 

The first place in which I came upon plain proof of ice 
action was near Fast Mount Pelion, between a branch of 
the River Forth flowing from that mountain and from Lake 
Eyre, and another small feeder running in a deeper gully at 
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the foot of the Oakleigh Range, Between these branches 
of the Forth there is a ridge rising to a height of 
perhaps 150 feet above the level of Lake Eyre, and 
highest at the north end. The whole of this ridge 
is a succession of roches-moutonnées of the most typical 
shapes, with long rounded stopes towards the south, and 
short steep ones towards the north, the direction of motion 
of the glacier having been northward down the valley of the 
Forth. Between the hummocks are numerous small ponds 
and tarns, with their bottoms much deeper than their outlets. 
Some of these are grown over with swampy vegetation, and 
form minute peat mosses, but many still show their rocky 
beds. Towards the south end of the ridge the country rock 
is mostly schist, and though the general shapes of the roches- 
moutonnées are well marked and characteristic, striations on 
the rock surface have been obliterated by the weathering of 
the exposed surfaces, but further north, where the rock is a 
very dense and hard quartzite, the planed surfaces: are 
wonderfully clear, and it is difficult to find a place where 
a stone showing the smoothed surface can be knocked out of 
them, so little disintegration of the rock has taken place. 
Owing to the extreme hardness of the quartzite the surfaces 
are not as arule striated, but polished smooth, often almost 
as smooth as glass. All over the ridge numerous erratic 
blocks of greenstone are scattered, and as this part of the 
ground is separated by valleys from the slopes of the surround- 
ing hills running up to the greenstone cappings, and there is 
no possibility of their having been carried uphill by running 
waters, it is plain that these have been transported to 
their present situatians by ice. It serves to give some idea 
of the antiquity of the ice action that these greenstone erratics 
are very little decomposed, being as sound and unweathered 
as the stones lying on the tops of Mount Wellington and 
Ben Lomond. When we consider that the greenstone is a 
felspathic rock, and weathers rather easily (the stones of it in 
the neogene tertiary drifts round Launceston, for example, 
being generally pretty thoroughly decomposed), we see that 
the date of the glaciation must not be referred to the very 
distant past, but is more likely to be pleistocene. The 
splendid state of preservation of the ice-worn surfaces also 
favours the view that they are not very ancient, for even a 
quartzite must suffer considerable disintegration if exposed to 
rain and frost, such as every winter brings in this high-lying 
part of {the country, at an altitude of between 2,000 and 
3,000 feet. The evidences of glacial action seen by Mr. Moore 
also appear from the description to indicate a comparatively 
recent date. 

The high narrow plateau lying between Mount Pelion and 
Barn Bluff shows in its every contour the former presence of 
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glaciers; it is a succession of low rolling hummocks of 
rounded outlines, and full of small lakes and tarns. From 
the top of Barn Bluff I counted over one hundred little lakes 
in sight at one time in this plateau, and there are probably 
several hundreds in all. Some of these little lakes are very 
pretty, Lake Isles in particular; but indeed the whole of the 
scenery of this part of the country is most beautiful. 

On the slopes of Barn Bluff there are two or more lines of 
moraine ridges, separating flat valleys, which have been the 
beds of adjacent glaciers; these are mainly composed of 
immense loose blocks of greenstone from the cap of the peak. 
The discovery of loose angular blocks of cannel coal on the 
south-east spur from Barn Bluff has led to some of the 
ground being laid open by mining operations, and it is soon 
seen that the fragments are portion of a ground moraine. 
The superficial soil, to a depth of over 20 feet in parts, is 
composed entirely of angular fragments of the adjacent 
rocks of all sizes, jumbled together in the wildest confusion. 
In one of the pits a large sheet of cannel coal, evidently lifted 
as a whole from the main seam, was come upon, and proved 
to extend over a space some 16 feet square, or more, but when 
cut through it was found to ke resting on loose angular frag- 
mentary material, in which, among other things, were angular 
blocks of the coal itself, one piece standing on edge immediately 
under the large sheet. No landslip or river could carry such 
a sheet of coal without breaking it, but ice could easily lift it 
from its bed, and transport it a very considerable distance 
uninjured. It may be remarked that the lumps of cannel 
lying about the surface of the ground are nearly of as good 
quality as those dug up from some feet deep, so that exposure 
to the weather has not had much effect on the mineral. This 
coal, which, by the way is associated with fragments of shale 
carrying prints of a Gilossopteris and a Noeggerathiopsis, and 
therefore belongs to the lower or Mersey coal measures, is a 
very bituminous substance, and would doubtless resist 
atmospheric alteration for a very long time, but I hardly think 
it possible for it to have been exposed or lying near the surface 
from, say, the miocene period till now without very perceptible 
oxidation ; its good state of preservation, therefore, strengthens 
my belief that the glaciation is of pleistocene date. Another 
argument in favour of a comparatively modern date being 
ascribed to it is found in the small amount of destruction of 
the ground moraine by subaerial erosion, the ground having 
all the appearance of not having long been denuded of its ice 
covering, and not being cut into fresh shapes by the modern 
watercourses, as we should expect if it had long been exposed 
to their action, especially in a district where the rainfall is so 
heavy as round Cradle Mountain. 

Going from Barn Bluff towards Granite Tor the rolling 
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hummocks and rounded ridges continue to be met with on 
the high lands, and descending suddenly ana abruptly from 
these are huge deep ravines and valleys. It is noticeable 
that in many of these the streams in the bottom of the 
ravines are quite insignificant in size, and not at all likely to 
have been sufficient to eat out such huge valleys. Even where 
they are fairly large rivers, as in the case of the Fury, Forth, 
Bluff, and Sophia rivers, it may be noticed that the sides of 
the gorges have on the whole broad flat slopes, and present a 
generally even outline; they are scarred with deep little 
ravines, it is true, in which there are watercourses, but these 
from a little distance are almost invisible. This points to the 
likelihood of the main deep gorges having been the beds of 
glaciers, the erosion by running water since the retirement of 
the ice having been sufficient to greatly alter the contours 
shaped by the latter. All across from Barn Bluff to Mount 
Reid the solid rock seems to be immediately under the very 
shallow surface soil, both on the ridges and in the valleys, as if 
there had not been time for the formation of accumulations 
of superficial debris to any considerable extent since the 
times when the ice planed away all the loose stuff covering 
the solid rock. Throughout this district the contours of the 
hills are on the whole wide, broad, and flat slopes, not the 
sharp, jagged, broken outlines which we should expect to 
find in schist and quartzite country carved only by running 
water. 

The lakes at the head of the west branch of the Murchison 
River, and on the divide between it and the Henty, Lakes 
Spicer, Dora, Beatrice, Rolleston, Julia, Selina, etc., also pro- 
bably indicate the former presence of glaciers, and I think 
we must come to the conclusion that the whole of the deep 
gorges among these western mountains, now occupied by the 
headwaters of the Pieman, Henty, and King Rivers, have 
been at no very distant period of time occupied by rivers of 
ice. The erratic blocks noted by Mr. R. M. Johnston in the 
Mackintosh Valley quite bear out this conclusion. It is very 
likely that the ice had retired from the low-lying valleys long 
before it finally disappeared from the tops of the ranges, just 
as in the New Zealand Alps we find indications that the present 
glaciers once extended much lower down, and therefore the 
smoothed surfaces at Mount Pelion and Lake Dora may be 
of xuch later date than the erosion of the main valleys, but 
nevertheless it seems probable that the whole of the present 
shape of the country along the West Coast Range is due to 
ice action of comparatively recent date. 

If we allow that the deep valleys at the head of the Pieman 
were once occupied by glaciers, we must admit that the ice 
came down to within 500 or 600 feet of the present sea level, 
for these gorges are very deep, or perhaps we should rather 
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say to points which are now that distance above the sea, for 
of course it is quite possible that there has been elevation or 
subsidence of the land as a whole since the ice age. Later 
on, however, I shall point out that there has been no subsi- 
dence of the country worth mentioning during the period 
when these masses of ice existed, but rather elevation, the 
land being probably higher now than then. Now if the ice 
lay so low in these valleys, what about other parts of the 
colony? The glaciers would not be likely to be confined to 
one district, but would be on the other high lands as well. 
Ben Lomond, Mount Wellington, and the Great Central 
Plateau probably also had their share of ice and perpetual 
snow. The great lakes on the Central Plateau are almost 
prima facie evidence of glaciation, ice being one of the most 
common causes of the formation of lakes. On Ben Lomond 
also there is a lake for which it is hard to account, except as 
having been formed by ice; and the peculiar flat shelf on the 
south side of the Butts at the foot of the talus slope, a plain 
some four or five miles long and two miles wide, on which 
most of the Ben Lomond mines are situated, is also difficult 
of explanation. It may perhaps have been the seat of a 
glacier, from which branches ran down Story’s Creek, the 
Castle Carey Creek, and Gipp’s Creek. On the slopes of 
Mount Nicholas the coal-bearing sandstones are overlaid by a 
heavy superficial covering of loose greenstone drift derived from 
the capping or central ridge, whichever it may prove to be, of the 
range. Going over this lately it seemed to me that simple 
landslips and rolling down of loose stones from the higher 
ground were not sufficient to account for the immense quan- 
tities of loose superficial rock, and one is strongly tempted 
to regard this as moraine stuff. More evidence is required 
before accepting this view, but it seems to me to have a 
good deal of probability. We shall probably yet have to 
ascribe the shape of a great many natural features of the 
country to glacial action, but while this is suggested as a 
potent cause I must admit that evidence is wanting to prove 
widespread glaciation in the eastern parts of the colony, and 
I mention the matter rather because it seems an almost 
necessary consequence of admitting the prevalence of ice in 
the western highlands that it should also have existed in the 
east, than on account of any direct proof. 

At the head of the Ring River on the western slope of 
Mount Reid there has been discovered a “deep lead ”’ which 
presents some features suggestive of ice action. The upper 
part of the filling of the old river valley forming the lead 
for upwards of 100 feet, and perhaps more, consists of very 
thin layers of fine sandy clay, perfectly horizontally bedded, 
the sediments having been plainly laid down in very still 
water. These clays are exactly like the glacial clays now 
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being deposited in South Canterbury, New Zealand, in lakes 
fed with turbid water issuing from beneath glaciers. While 
the clays have been laid down in still water, it is equally clear 
that the coarse gravel and boulders in the bottom of the 
lead have been deposited in the bed of a running stream, 
and it is therefore evident that the valley of a once 
turbulent watercourse has been somehow converted into a deep 
and still lake. The stream appears to have run to the north- 
ward, in quite a different direction to the present Ring River, 
and the valley of the latter must have been eroded since the 
older river system was covered up and obliterated, for it cuts 
through the above clayey layers to some depth. Seeing that 
there are grounds for considering the valley of the Mackintosh 
to have been scoured out by glacial action, it seems reasonable 
to suppose that the old Ring River became dammed by the 
advancing ice and its valley converted into a lake, which 
became rapidly filled with glacial sediments. The ice-sheets 
still advancing probably performed much of the work of 
erosion of the present Ring River Valley. Lower down this, 
it may be mentioned, we have further proof in the finding of 
gravel terraces 200 feet above the present stream, that an 
older river system has been almost entirely obliterated. The 
clays of the Deep Lead, so far as yet known, are very free from 
fossils which would give evidence as to its age, but as work 
proceeds it is probable that some leaves will be found which 
will help us to fix their date. 

It has always been regarded by mining men as an un- 
common feature in connection with the Mount Bischoff tin 
deposits that there was little or no trace of tin ore in the rivers 
and creeks heading from the rich gravels on the Mount, it 
being usual under such circumstances for the ore to be 
found for miles down the streams draining from the 
lodes or older gravel deposits. As the plateau round 
Waratah is high enough to have been well above the 
probable snow-line at the time of the glaciation of the 
country further inland, it seems possible that the deep gorges 
of the North Valley and Arthur Rivers may have been glacier 
beds, a supposition which their depth and shape give some 
colour to. If these valleys were cut out by ice the stan- 
niferous gravels would have no opportunity of being sluiced 
over and over again in the streams, so as to distribute the 
ore alorg their courses for long distances, but would be swept 
clean away with other rock debris. Should evidence be by 
and bye obtained to bear out this explanation, it would have 
further interest as giving a clue to the time of glaciation, for 
the Waratah plateau consists of basalt of tertiary age, over- 
lying tertiary leaf beds, and the Waratah valley up to the 
railway station has been cat through these basalts. The 
basaltic outbursts appear throughout this colony to have been 



BY A. MONTGOMERY, M.A. 167 

between the paleogene and neogene periods, or probably 
pleiocene; and this would make the glacial action either 
pleiocene or post-pleiocene. Not having direct proof of glacia- 
tion at Mount Bischoff, this argument is not convincing, but 
taken in conjunction with the fact next to be mentioned, it 
has weight. On Gads Hill, and at various points along the 
top of the Oakley Range, the same tertiary basalt is found as 
a superficial covering, and an escarpment of it forms the 
western edge of the plateaux on the top of the Oakley Range 
and overlooking the River Forth. The valley of the Forth 
has plainly been scooped out since the basalt was poured 
out, and as we have seen, at the head of this valley, the 
proofs of the presence of glaciers are very well marked. 
Consequently the pleiocene or later age of the glaciation must 
be regarded as demonstrated. It may here be remarked 
that, according to Dr. von Lenderfeld, the evidences of glacial 
action in the Australian Alps point to its having taken place 
at quite a recent date, and with this corroboration I think 
that it is most likely that our glaciers existed as late as the 
pleistocene period. As above stated, the excellent preserva- 

_tion of the rock surfaces, the slight decomposition of the 
greenstone erratics, and the small amount of erosion of the 
ground moraine at Barn Bluff, all go to show a very recent 
date, geologically speaking. 

The importance of being able to limit the probable period of 
existence of the glaciers to neogene and recent periods becomes 
apparent when we come to consider the questions of the 
cause and extent of the glaciation of the country, and as to 
whether our cold period had any connection with the glacial 
period of the Northern Hemisphere. First let us glance at 
the causes of glaciation: It might be due to greater elevation 
of the land, to geographical changes resulting in a redistri- 
bution of sea and land, diversion of ocean currents, and so on, 
or it might be due to astronomical, causes as so lucidl 
explained by Sir Robert Ball in his recently-published little 
book on ‘‘ The Cause of an Ice Age.” Having limited the 
period of existence of the glaciers to the time between the 
outpouring of the basalts and the present day, we can 
examine the evidence of our later tertiary deposits to 
find if there is any indication of the country having 
subsided from a higher elevation to a lower one. We 
find that all round the island, in the Launceston ter- 
tiary basin, in that of the Derwent, at Macquarie Har- 
bour, and at Oyster Bay, there are palacogene lacustrine 
deposits laid down in hollows, the bottoms of which are often 
much below present sea level, and which are in the Launceston 
Basin as much as 1,000 feet in thickness. They have doubt- 
less been formed during a period of continuous subsidence 
extending throughout the paleogene period. After the 
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basaltic eruptions which closed the latter, the land appears to. 
have risen again gradually, and the paleogene sediments have 
been deeply cut into. The terraced gravels of the Ringarooma 
Valles and North-eastern Tasmania generally, show that the 
elevation has been practically continuous, though on the 
islands in Bass Straits there are proofs of minor oscillations 
of level, hence we must conclude that the general elevation of 
the country is now higher than it has been since the early 
part of the paleogene period. It has not risen quite so high 
as previous to the great subsidence, for we find deep leads at 
Beaconsfield and George’s Bay running considerably below 
sea level (270 feet at Beaconsfield), and the old channel of 
the Ringarooma River at Derby is more than 90 feet lower 
than the present one. No elevation of the country sufficient 
to cause its glaciation has therefore occurred since the 
beginning, probably, of the miocene period. 

The second great cause of accumulation of ice is found in 
geographical changes leading to a redistribution of sea and 
land, alteration of ocean currents, and change in the direc- 
tion of prevalent winds. The most important change which 
would be likely to affect Tasmania in this respect would be the . 
opening of Bass Strait, and the severance of this island from 
the Continent. The biological proof is conclusive that there 
was practically unbroken laid connection between us and the 
mainland up to early in the pleiocene period, and if the glacia- 
tion had taken place before the severance, it would be easy 
to suppose that the opening of the strait had led to an 
amelioration of climate, but as it appears to have been later: 
than this, it is hard to conceive any reason for formation of 
glaciers which would nct exist now as well. In the neogene 
and recent period, too, we have no evidence of changes 
in the Australian Continent which could bave any effect upon 
our climate, and consequently we have to abandon this 
explanation also. 

It is therefore probable that the refrigeration of the 
climate of Tasmania, which led to the gathering of glaciers 
on its high mountains, was due to the causes insisted upon by 
Dr. Croll.and Sir Robert Ball. It is most likely true that these 
causes are not, of themselves, sufficient to account for a period 
of extreme glaciation such as was experienced in the Northern 
Hemisphere in the glacial period without the concurrence of 
geographical changes favourable to its production, but never- 
theless the astronomical and physical argunient is so strong 
that we must concede that it would account for a very con- 
siderable refrigeration. 

In discussing the subject of the climate of this colony 
during the neogene period, Mr. R. M. Johnston considers 
that there is no evidence of glacial action in the lower lying 
lands, and regards the giaciers as having been of small 
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extent. While inclined to believe that the ice covering has 
been more extensive than he is disposed to allow, in the main 
I agree with his view, and do not think that the whole 
country could have been ice bound. Many of our indigenous 
animals existed in the colony before the probable date of the 
glaciation, and if the latter had been extreme would have 
been killed out altogether, in which case, if Iam right in 
referring the cold period to a time subsequent to the sever- 
ance of Tasmania from the Australian Continent, there would 
have been no chance of a fresh stock having been obtained 
from the mainland after the climate again became milder. 

Outside of this colony evidences of glacial action have 
been found in the Australian Alps and on the beach near 
Adelaide. The latter occurrence, first described by Professor 
Tate, has been questioned, but is confirmed by Mr. R. L. 
Jack, who visited the place in 1891. The glaciation marks 
in the Australian Alps seem to be very similar to those in our 
highlands, but the Adelaide occurrence is not so easy of 
explanation, apparently indicating a large glacier at sea level 
at a period later than miocene. Mr. Jack (‘Geology of Queens- 
land,” p. 619), in referring to this, also quotes from the 
“ Challenger” reports to show that Kerguelen Land, too, has 
been at no ancient date completely covered by heavy ice, and 
points out that if the Antarctic ice-cap were extended to 
cover Kerguelen Land, there would be no improbability of its 
also reaching the shores of Australia. 

The whole subject is most interesting, and has numerous 
aspects on which more light is required, and fresh proofs of 
the extent and date of the glacial action all over the Southern 
Hemisphere will be eagerly looked forward to. 
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FURTHER CONTRIBUTIONS TO THE FOSSIL FLORA 
OF TASMANIA 

Part 1. 

[By R. M. Jounston, F.L.S.] 

The following descriptions and observations are principally 
based upon collections made recently in a tour of examination 
of the rocks in the southernmost part of the island, and 
particularly that portion lying between Southport and South 
Cape. Some of the plants referred to, however, have been 
obtained from the coal measures near Spring Bay, and others 
from the tertiary leaf beds underlying the basaltic cap at the 
Forest, near Glenora railway station. 

PrEcoPpTERIS LUNENSIS, nov, sp. PI. 1, figs. 5, 6, 7. 
Frond or Pinna? 3—3} in length; 46 lines broad, symme- 

trical, the larger ones linear-lanceolate, or lingulate; the smaller 
ones sometimes narrowly spathulate; commonly tapering 
gradually upwards to pointed or bluntish apex, and constricted 
rather abruptly towards the short stem; texture somewhat mem- 
branaceous ; margins simple, never incised or lobed, although 
occasionally wavy or slightly undulating; mid-rib firm, 
evanescing at apex; veins free, fine, distinct, arising from mid- 
rib at an acute angle, and then curving outwards to margin, 
each primary nerve bifurcate, or branching dichotomously. 
One remarkable example of these fronds is divided, or dicho- 
tomised within an inch of the apex, each division being 
marked with the same simple characters exhibited in the 
lower undivided portion. 

Obs.—This interesting fern occurs in the greatest abundane 
in the shales associated with the four-feet coal seam just 
opened out near Ida Bay, Southport. These shales are 
replete only with this one form. Two other associates occur, 
sparingly, viz., Zeugophyllites elongatus (Morris) and Vertebraria 
Australis. In the black shales, further east at Southport, I 
have also discovered the fronds of P. Lunensis, but here they 
are found sparingly associated with Vertebraria Australis. 
The latter occurs in these Southport beds in the most 
wonderful profusion, as in the shales of Port Cygnet a short 
distance to the north-east. It is probable that the simple 
fronds of P. Lunensis belong to a tufted form, as, in the 
thousands of examples examined by me, I have not been able 
to trace attachment as in bipirmate, dichotomous, or compound. 
species. The only kind of attachment which might break up 
so completely, by pressure, would be that exhibited in the zig- 
zag dichotomy of such forms as the existing Gletchenia 
Cunninghami, or G. dicarpa. 

The nearest ally with which I am acquainted appears to be 
Pecopteris caudata (mihi) occurs in the York Plains shales. 
The latter species, however, appears to be of a more coriaceous 
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texture, and the lower portion of the pinna or frond is in- 
variably incised or lobed. 

The beds exposed along the shore at the Red Bluff, near 
Kennedy’s Hotel, afford the best evidence of the nature and 
sequence of the various members of the coal measures, con- 
taining P. Lunensis (mihi) and Vertebraria Australis. The 
north-eastern horn of the Southport Bay is composed of 
greenstone, against which the Permo-Carboniferous mudstones 
form a broken fringe along the shore towards the police 
station westward. The “Stack of Bricks”’ islet, at the Heads, 
is also a fragment or survival of the mudstone series, which 
at one time probably occupied the whole of the eastern part 
of the present bay. The whole of these mudstones dip very 
slightly south and west. The junction with the succeeding 
coal measures below Kennedy’s Hotel is concealed by a low 
lying tract of sand. Below Kennedy’s Hotel the lower beds 
of the coal measures first make their appearance in low-lying 
fiat reefs or terraces, all of which have a uniform dip of from 
10 to 15 degress to the south-west in the direction of Ida 
Bay, and disappear in a distance of about 300 yards, at the 
same angle under the reddish sandstone of the Red Bluff. 
The lower division is composed of a series of thin laminated 
beds of sandstone, alternating with simiar thin laminated 
blackish arenaceous shales. The thickness of those in view 
probably does not in all exceed 50 feet. Although some of 
the shales are highly carbonaceous, there 1s no appearance of 
coal seams. ‘The blackish shales, however, are rich in plant 
impressions, mainly the remains of Vertebraria Australis 
(M‘Coy). P. Lunensis, its associate, only occurs sparingly 
at this place. The irregularly bedded reddish sandstones 
succeeding the shales rise into a bold bluff towards the east, 
upon which is built the Roman Catholic Charch. 

The lower part of these sandstones, however, are laminated 
and flaggy. On the shore some parts of the exposed surface 
exhibit fine examples of ripple marking. _ The wavy ripples 
generally agree in direction, being generally at right angles 
to line of dip. The total thickness of the formation at South- 
port probably does not exceed 300 feet. 

fda Bay.—The members of this division again appear a 
few miles further east in the vicinity of Ida Bay. My infor- 
amation from this particular locality has in part been supplied 
-by Mr. Schachner, who is engaged in working one of the 
coal seams (about 4 feet thick) developed in the formation at 
‘this place. I have not yet obtained full particulars of the 
sections opened out, but hope to do so shortly. 

The shales associated with the coal here are almost wholly 
composed of the remains of P. Lunensis, although at South- 
port it only occurs rarely. Itis also of interest to find that 
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the associated form here is Zeugophyllites elongatus, (Morris). 
Vertebraria Australis (M‘Coy) the characteristic form at 
Southport has evidently disappeared entirely. It may be 
remembered that the earliest known habitat of Vertebraria 
Australis (M‘Coy) in Tasmania was discovered by the writer 
some years ago associated with an anthracite coal seam 
at Mount Cygnet. The beds at this place, like those further 
south at Adventure Bay, are intimately associated with the 
upper members of the marine mudstones of Permo-Carboni- 
ferous age, upon which they le conformably in unbroken 
stratigraphic succession. Both at Adventure Bay and Mount 
Cygnet the characteristic plants are of a Permo-Carboniferous 
character, consisting almost entirely of remains of Vertebraria 
Australis (M‘Coy) and Gangamopteris spathulata (M‘Coy). 
Dr. Feistmantel, at the time he published his last memoir, 
only knew of the existence of Vertebraria Australis (M‘Coy) 
in connection with the “‘ Newcastle beds (upper coal measures) 
of New South Wales at various localities,” which he refers to 
Permian age. It is significant to notethe gradual appearance 
and disappearance of Vertebraria Australis (M‘Coy), associated. 
at their origin by such a purely restricted Permo-Carboniferous 
form as Gangamopteris spathulata (M‘Coy) as at Adventure Bay 
and Mount Cygnet, and linked as it disappears with the 
beginnings of mesozoic plants such as Zeugophyllites at Ida 
Bay, and with the form Pecopteris Lwnensis (mihi), which 
latter serves to link together the Vertebraria shales of South- 
port with the prevailing P. Lunensis and Zeugophyllites 
elongatus shales of Ida Bay. It would seem probable, there- 
fore, that the Southport and Ida Bay formations supply an 
important link in the chain of plant life, connecting the close 
of the Permo-Carboniferous period with the beginnings of the 
mesozoic period; and the following may be taken as the 
sequence of the typical formations, taking in order the forma- 
tions in Tasmania, beginning with the lower marine beds of 
Permo-Carboniferous age, thus:— 

Formations. Characteristic Form, 

g3| 1. Lower Marine Beds. 
>| 2. Tasmanite Beds. Tasmanites punctatus. 

: 2 3. Coal Measures: Glossopteris, Gangamopteris, Noeggart= 
g S| Mersey, Henty, Tippagory, etc. thiopsis. 
= &| 4. Upper Marine Beds. 
mi | 5. Adventure Bay Coal Measures. Gangamopteris spathulata & Vertebraria 
= eI 6. Mount Cygnet Coal Measures. ry. Pe aaa ; ae ‘ 

ertebraria Australis an ecopteris S| 7. Southport Beds. Ties. 

8. Lower Sandstones (Lower Ganoid Fishes. Vertebraria. 
. Mesozoic). 
v | 9. Ida Bay Coal Measures, Pecopteris Lunensis and Zeugophyllites 
g elongatus. 
= |10. Upper Coal Measures: 
g Jerusalem, Fingal, Spring Hill Pecopteris. 
= York Plains, Hamilton, Richmond) Alethopteris, Thinnfeldia. 

New Town, Sandfly, Recherche Sagenopteris, Neuropteris. 
South Cape, Longford, ete. Zeugophyllites, Baiera, etc. 
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_» Recherche and South Cape Coal Measures.—The shales and 
sandstones occupying the low lying country east of South 
Cape, and south of Southport, have been so graphically 
described nearly 40 years ago by Dr. Milligan that little 
more can be added save as to organic contents. * 

It is evident that these beds, containing several coal seams, 
attain a maximum thickness of about 400 feet in the coast 
line between South and South-East Cape. These beds 
evidently succeed the Ida Bay coal measures, and belong to 
the upper mesozoic group. Thus we have in their shales no 
longer any representations of Vertebraria Australis (M‘Coy), or 
Pecopteris Lunensis (mihi), but instead we have abundant 
remains of upper mesozoic forms, viz.: — 

Alethopteris Australis... sae a NECoy: 
Thinnfeldia obtusifolia ... Tat 
Sphenepteris lobifolia _... ... Morris 
Baiera tenuifolia ... “ae eo) Saale 
Zeugophyllites elongatus ... a) Morris 
Phyllotheca Australis... ... M‘Coy 

and abundant remains of the trunks of silicified conifers. 
Localities where beds are best exemplified:—Pedro-Bancho 

‘Hill, Black Swan Lagoon, Pigsties, Catamaran Creek, Cockle 
Creek, Coast between South and South-East Cape. 

The whole of the members are everywhere disturbed or 
overlaid by intrusive greenstones, as in the Jerusalem and 
other basins. 

PECOPTERIS ODONTOPTEROIDES (Morris). 

Pl. vi., fig. 2, 38, 4. 

As there is still much doubt as regards the character and 
identification of the original forms described under the above 
name by Professor Morris from specimens obtained from the 
mesozoic rocks of Tasmania, and probably from sandstones 
of the Jerusalem Basin near Spring Hill, I have considered 
it advisable to review the whole matter at the present time 
with the view of helping to clear up some of the difficulties 
which, in my opinion, have been caused by confounding the 
original types of Professor Morris with at least two other 
distinct forms. 

Professor Morris describes the original type P. odontop- 
teroides as follows :— 

Pecopteris odontopteroides (Pl. vi., fig. 2, 3, 4). f 
“ Frond pinnatifidly bipinnate or flabellate ; pinnz linear, 

elongate, accuminate; pinnule opposite approximate, adnate, 
ovate obtuse, entire; veins nearly obliterated. 

* See pp. 188-191, ‘‘Systematic account of the Geology of Tasmania,” by the 
Author, 

- + Physical description of New South Wales and Van Diemen’s Land, by P. E. de 
Strzlecki, 1845, 
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“There is some difficulty in assigning this species to the 
proper genus, in consequence of all the specimens I have 
examined being imbedded in a coarse sandstone, so that the 
venation, with the exception of a slight central depression 
indicative of a mid-rib, is nearly obliterated. With some 
care, however, in detaching the matrix from the pinnule, I 
have been able to trace what appears to be a slight radiation 
in the form of the secondary veins, resembling that generally 
found in Odonopteris (whence the specific name); this may 
prove to be deceptive, and other specimens may perhaps 
better elucidate this view.” 

“The general contour of this fern (Pl. vi. fig. 3) somewhat 
resembles a single pinna of Neuropteris conferta (Sternb.) ; but 
the pinnules are more oblong, and the terminal one accumi- 
nate; but it still more closely approaches in form a pinna of 
Odontopteris Permiensis, a fern described from the Permian 
system in the work on the Geology of Russia, by R. J. 
Murchison, Esq. 

“ Presuming, on the other hand, that it forms a portion of 
a flabellate frond, a pinna, of which a drawing only has been 
seen, bears considerable affinity as to its mode of furcation 
to the recent species of Gleichenia flabellata, and under this 
point of view might be associated with the genus Laccopteris 
(Presl.) should the venation prove to be the same.” 

Locality : Jerusalem basin. 
“A figure has also been given with more lanceolate shaped 

pinnular, which is probably only a variety of this species.” 
The above is a full account of the original description of 

Professor Morris’ type species, which was also accompanied 
by three illustrations (Pl. vi., fig. 2, 3, 4). 

Unfortunately in the shales of Jerusalem beds there exists 
a smaller dichotomous fern, which somewhat resembles the 
original type of Morris in the attachment of the pinnule. 
The pinne of the latter form Thinnfeldia obtusifolia (mihi), 
however, are invariably dichotomised ; the pinnules are devoid 
of any distinct mid-rib, and are altogether smaller and less 
coriaceous in texture. The veins arise from a common point 
at the base of the pinnule, from which they diverge to margin 
by repeated furcations. This form, moreover, occurs in the 
greatest profusion in the shales of the upper mesozoic beds 
in Tasmania, and invariably presents the same general 
characteristics in widely separated localities. Forms identical 
in all respects with Prof. Morris’ original type species are 
found rarely, and only occur in the coarse sandstones. 

It is more than probable therefore that the examples 
examined subsequently by Prof. M‘Coy, Messrs. Carruthers, 
Crepin, Etheridge, sen., Dr. Feistmantel, were identical 
with the smaller and more abundant dichotomous fern 
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(Thinnfeldia obtusifolia, mihi) from the mesozoic shales, 
and not the form from the coarse sandstones examples of 
which are very rare. 

As an illustration of the rarity of the latter, I may state 
that my own experience among Tasmanian rock extends over 
twenty-two years, and in that time I have only obtained 
about a dozen specimens of Prof. Morris’ original types, 
always in the sandstone matrix; never in the shales. All of 
the casts of specimens agree ‘with Prof. Morris’ originals, 
which are invariably coarse, never show dichotomy, and 
frequently the pinnules, unlike the common 7. obtusifolia, 
indicate a trace of a pretty well defined mid-rib. 

With such doubt respecting these two forms, which are 
merged together as one species by Dr. Feistmantel in his last 
memoir on “ The coal and plant-bearing beds of Paleozoic 
and Mesozoic age in Hastern Australia and Tasmania, pp. 
101-105.” I think it advisable to retain the original name 
of Pecopteris odontopteroides (Morris) for the rarer original 
type until such time as we obtain better evidence as to its 
identity. 

To aid in this direction I have figured such of the fragments 
of the older and rarer fern as are still in my collection (pl. ii, 
figs. 1-5), all of which have been obtained from the sand- 
stones of the Jerusalem basin. Like Professor Morris’ speci- 
mens, the blackened impressions alone exist. There are 
traces of what appear to be a well-defined mid-rib in several 
of the pinnules, but in no example have I seen any indication 
of dichotomy of the terminals of the pinne, so constant a 
character in the smaller abundant form—Thinnfeldia obtusi- 

— folia (mihi). 
Dr. Feistmantel has also, in the memoir already referred to, 

included another form under Thinnfeldia odontopteroides 
(Mourns) vay., figs. 1, 1° 12.2) .2* 2° Pl. xxix; fies. 1, 1%, 1, 
2, 2°, Pl. xxx., whose identity with either P. odontopteroides 
(Morris), or T. obtusifolia (mihi), is morethan doubtful. The 
robust branching fern from Victoria, and New South Wales, the 
Hawkesbury series certainly approaches T. obtusifolia (mihi) 
in the upper pinne, but while 1 recognise the rare judgment 
and wide knowledge of Dr. Feistmantel, I am still doubtful 
whether the two forms are conspecific. The complete absence 
of dichotomy, in the terminal pinne, and the more robust 
character of this fine fern contrasts widely with T. obtusifolia 
(mihi), which, from the detached remains, never found in a 
branching connection, indicate probably repeated dichotomy, 
as in our existing Gleichenia flabellata, as suggested by 
Professor Morris. 

For this reason I think it would be well at present to dis- 
tinguish the splendid robust form from Mount Victoria by a 
separate name, say Thinnfeldia Feistmantelli, in honour of 
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the distinguished paleontologist who has done such valuable 
‘work in the elucidation of our Australasian Fossil Flora. 

OsMUNDIA. 

In the leaf beds near Glenora, underlying the older basaltic 
plateau, of which a brief description 1 is given in my larger 
work on “The Geology of Tasmania,” p. 289, recent exami- 
nation has enabled me to add _ several interesting new forms 
to our knowledge of the plaut life of the Lower Tertiaries of 
this island (Paleogene Period). 
Among these occur the more or less perfect impressions of 

the pinuule of a fern which, from their size, form, mode of 
attachment, and characteristic neuvation, suggest alliance with 
the existing genus Osmunda. 

The absence of all knowledge regarding fructification, 
however, makes it hazardous now to refer it to that genus ; 
for the form and mode of neuration also suggest alliance with 
certain barren pinnules of Lygodium (Lygodium? Strzleckii 
Kttings., “Tertiary Flora of Australia,” Sydney, 1888), and 
with barren pinnules of Llavea (see Llavea cordifolia, Lagasca), 
and so cause much doubt as to its true generic position. 

J have, therefore, thought it prudent in our present state 
of knowledge to place it under the provisional generic name 
Osmundia, under which also may be temporarily placed all 
incertse sedis of allied characters. 

PLANtT& INCERTH SEDIS. 

Osmundia (Nov. gen.) 

Frond unknown; barren pinnules large, symmetrical 
oblong, or oblong-lanceolate, entire, somewhat obtusely 
pointed, the lower base slightly auricled; Neuration Neurop- 
teridean ; primary nerve distinct; secondary nerves acutely 
ascending, sharp, thin, dense, dichotomising and slightly 
curving towards extremeties. Horizon—-Lower Tertiary Leaf- 
Beds, Glenora, Tasmania. 

Osmundia Tasmanica. Nov. sp. (PI. L, fig. 2). 

Sp. char.—The same as the genus. Apex generally pointed 
and roundly-obtuse ; primary nerve firm, evanescing towards 
apex; margin somewhat indistinct, but showing indication of 
serrature. Length of larger pinnules 2 inches; breadth, ths 
of an inch. 

There is every appearance that Dr. Ettingshausen’s Lygo- 
dium WStrzleckii is generically allied. The fragment of a 
pinnule described by this eminent authority from a similar 
horizon at Vegetable Creek, New South Wales, was too 
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imperfect to determine either its position or even the character 
of the entire pinnule, or its mode of attachment. It would 
-be perfectly safe, however, to refer it to the specially created 
genus Osmundia as defined by me, and I would suggest that, 
for the present, it be referred to as Osmundia Strzleckit 
‘Ettings, as a congener of the closely allied O. Tasmanica, 
mihi, occurring in the Leaf Beds of Glenora. 

Phyllites salicifolium, nov. sp. 

(Plats, fig; 3:) 

Leaf imperfect, linear lanceolate accuminate, sharply serrato- 
‘dentate; mid-rib distinct; secondary nerves thin, simple, 
curving gently upwards, and reaching margin and forming the 
sharply-defined upper edge of each serrature; 13 pairs in 
upper half of leaf; length of complete specimen about 3 
inches; greatest width at middle about =® of an inch. 

Horizon,—Lower Tertiary. Leaf Beds near Glenora. 

Phyllites Oleaciformis, mihi. 

(PE te. 1; also PY. XXXVIL., fic. 2. Geol. of Tas.) 
Leaf imperfect, ovate; margin distantly serrato-dentate ; 

mid-rib distinct; secondary nerves—l4 pairs—obscure, fine, 
simple, hidden in a somewhat coriaceous integument, and 
gently curving upward, reaching upper margin of each 
serrature; surface covered regularly with small round 
glandular dots. 

Length complete, 2$ inches; greatest breadth at middle, 1 
inch. 

Horizon.—Occurring with the previous species. 

Banksia lancifolia. Ett. 

(Pl. L, fig. 4.) 
Although only a fragment, the characters of this leaf 

impression are in all respects identical with a form under the 
above name described by Ettingshausen (“Tertiary Flora of 
Australia,” p. 141, Pl. xii, fig. 15) froma specimen obtained 
at Old Rose Valley Lead, N.S. Wales. The following is the 
description given of the complete specimen : — 

“ Banksia lancifolia. Sp. char. B. foliis petiolatis coriaceis 
anguste lanceolatis, basi acutis, apicem versus sensim attenu- 
atis, Margine spinoso-serratis ; nervatione brochido-craspedo- 
droma; nervo primaris valido, prominente ; nervis secundariis 
subangulis 55-56° orientibus, tenuibus subarcuatis, approxi- 
matis; nervis tertiariis rectangularibus, dictyodromis; rete 
microsynammato tenerrimo.” 
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. Approaches near to the Banksie of the European 
Tertiary Flora. 

Locality and Horizon.—Old Rose Valley Lead, N.S. Wales; 
Glenora Leaf Beds, Tasmania. 

In part IT., now under preparation, will be described a 
number of new and interesting plant forms, discovered in 
collections sent to me by the Rev. J. Bufton, F.LS., of 
Dunally, from Mesozoic shales in that locality. 

Geologists, as well as the writer, are indeed much indebted 
to this accomplished naturalist for the skill and commend- 
able energy he has displayed in enriching our knowledge of 
the fossil plants of this island by his numerous collections in 
that part of the country in which he now resides. 
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BOTANICAL NOTES. 

By L. Ropway. 

(Plates.) 

Coprosma moorei, F. v. M.—About two or three years ago Mr. 
T. B. Moore discovered in the vicinity of Mount Tyndall a small 
plant with a conspicuous blue berry, evidently a Coprosma, or 
closely allied to that genus. Baron von Miieller, to whom it 
was sent, could not, in the absence of flowers, safely identify 
it, but considered it probably C. Petrie (Chess) of New 
Zealand, and a paper to that effect appears in our transac- 
tions for 1891. In December, 1892, I was fortunate enough 
to find the plant in quantity, and, more fortunate than my 
friend, Mr. Moore, I discovered it in full flower. The plant 
.was submitted to Baron von Miieller and Mr. Petrie, of 
Dunedin, and its distinctness from C. Petriei, or from any 
plant hitherto described, was thoroughly apparent. With 
von Miieller’s sanction, I have described it under the 
name of its original discoverer. There is one point that 
renders the plant of unusual interest, namely, its hermaphro- 
dite flowers, a unique development in Coprosma, uniting that 
genus, as von Mieller had already suggested, with Nertera. 
From the latter, however, our plant differs in the 4-lobed 
calyx and the insertion of the stamens. 
A small prostrate, creeping, glabrous perennial; stems 

branching, rooting at intervals, sometimes almost entirely 
subterranean. Leaves ovate to ovate-lanceolate, spreading, 
thick, shining, concave, acute, narrowed into a short petiole, 
mostly 13 to 2 lines long. Stipules interpeticlar with 2 
minute subulate erect lobes at the junction. Flowers ter- 
minal, sessile, terminating short erect branchlets, hermaphro- 
dite. Calyx broadly oblong, about 1 line long, slightly 
compressed below the lobes; lobes 4, broad, acute, rather less 
than half as long as the tube. Carolla campanulate, about 1 
line long, lobes 4, broad acute, nearly as long as the tube. 
Stamens 4, free from the carolla, and inserted at its base. 
Filaments slightly exceeding the carolla. Anthers erect 
ovate, slightly apiculate. Style divided nearly to the base 
into 2 filiform papillose branches, about half again as long as 
the stamens, and maturing rather before they are fully 
developed. Ovary 2 celled. Fruit blue, broadly oval, 3 

‘lines long, crowned by the persistent calyx-lobes. Pyrenes 
2, pale brown, smooth, broadly ovate, but flattened on one 
side, suspended from the top of the inflated mesocarp; each 
one seeded. Embryo minute in a copious albumen. (Plate I.) 
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Near Mount Tyndall; Snake Plains, Mount Wellington; 
Cutting Grass Swamp, Mount Arthur, near New Norfolk. 

Actinotus bellidioides (B).—This plant is no less remarkable 
for the peculiar suppression of one mericarp than for its 
extreme variability. J.D. Hooker, in Lond. Journ. vi., 471, 
described four species, Hemiphues affinis, tridentata, belli- 
dioides, and suffocata. In the Flora Tasmaneze he combinse 
them under the name H. bellidioides, and he there figures one > 
“variety, var. fulva with petals,a development that is received in 
doubt by most botanists. The material he had at his 
command was meagre, and though we are not now supplied 
with a perfect series, we have forms that would probably have 
modified his views. Bentham transferred the species to the 
genus Actinotus. In all forms hitherto described the leaves 
‘are either entire or crenate on the margin. I have now in my 
possession a form rather more robust than most specimens, 
with the leaves palmately divided nearly to the petiole into 3 
or 5 lanceolate segments, otherwise it does not differ from the 
type of A. bellidioides; it was found on Mount Tyndall by T. 
B. Moore. The variety figured by Hooker as var. svffocata 
was, unfortunately, in advanced fruit only. My friend Wm. 
Fitzgerald has put me in the position to examine the plant 
in all stages, and its constant dwarf habit, total absence of 
‘ealyx-limb, and reduction of stamens to 2 only, warrant us in 
considering it specificaily distinct. 

Actinotus suffocata.—Very similar in habit and detail to the * 
smaller forms of A. bellidioides, but still smaller. Leaves oblong, 
glabrous entire, 1 to 2 lines long on a hairy petiole as long as 
itself. Peduncle half-inch long, slender, bearing a small 
head 14 lines diameter, bracts about 8 or 10. Flowers about 
6 to 10. Calyx-limb none. Petals‘none. Stamens 2, articu- 
late opposite the styles. Fruit about half-line long. Mount 
Dundas, and other mountains in the®vicinity. (Plate II.) 

Isoétopsis graminifolia (Turez).—This peculiar and interest- 
ing little isoétes-like composite constitutes the sole member of 
the genus, and has hitherto been found in Southern and 
Eastern Australia only. I have lately found it rather 
abundantly on grassy hills about Hobart. Baron von Miller, 
who kindly identified it for me, is of the opinion that if 
is certainly endemic. 

Helichrysum obtusifolium (F. v. M., et Lond.).—A perennial 
everlasting, but often flowering the first year so as to appear 
annual. It has the appearance and details otherwise of H. 
dealbatum except that the leaves and flower-heads are smaller ; 
in these details it approaches our southern perennial, H. 
Spiceri, which, however, has still smaller flowers. Baron von 
Miieller wishes me to introduce the plant in this paper. It 
was lately found at Clarke Island by Mrs. McLaine. 
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Viola Sieberiana (Spreng.).—An old established species, 
which has been reduced to a variety of the very variable V. 
hederacea Lab., but apparently without sufficient justification. 
Though doubtless closely allied to that species in Tasmania, 
at least, its habit is distinct. Mr. Fitzgerald, who kindly 
supplied me with considerable material, tells me it is common 
in localities near George’s Bay, whereit grows in conjunction 
with, but always distinct from, V. hederacea. 

Habit tufted and stoloniferous. Leaves rhomboid to ovate, 
crenate, to jin. long, on long slender petioles; stipules 
adnate at the base, brown, lanceolate, acute, denticulate on the 
margin. Scapes shorter than the leaves, elongating after 
flowering. Petals narrow, linear, 1} lineslong. Seeds white 
or black. Other details agreeing with V. hederacea. (Plate IL.) 

Australina miiellerti (Wedd.).—A much more robust plant 
than A. pussila (Gand.), with a different habit and foliage, but 
similar inflorescence, was reduced to a variety chiefly from 
their being found at distinct localities. On the southern 
slopes of Mount Wellington they grow together without any 
tendency to converge. 

Saponaria tuberlosa (FE. v. M.).—This rare plant has been 
found near George’s Bay Heads by Wm. Fitzgerald ; only few 
Specimens were procurable, and he considered this, together 
with some rare eastern Australian sedges in the same locality, 
might have been transported by migrating ducks. 

Eucalyptus perriniana (FE. v. M.). was described at the 
meeting of the Association for the Advancement of Science 
at Melbourne, from specimens procured from immature trees 
not yet in flower. It is a Eucalypt that has long been known 
in the Hamilton and, I believe, one or two other districts, and 
an effort has often been made to learn its affinity ; but in the 
absence of flowers and fruit this was not possible. The kind- 
ness of Rev. Mr. Dicker and Superintendent Hedberg has 
placed at my disposal various specimens in different stages ; 
but we are still in want of some mature information desirable 
before forming a definite opinion. The tree, where hitherto 
observed, has a decidedly bushy habit, grows in a copse, and 
only attains 10 to 20 feet high. The trees are only now 
attaining maturity. The leaves, till a year or two ago, were 
all opposite, connate and orbicular ; upon the trees attaining 
a height of 10 to 15 feet the leaves became alternate, petioled, 
and lanceolate, with exactly the form and venation of some 
forms of EL. viminalis. The flowers commenced to develop 
in the upper opposite leaves, and continued more numerously 
in the axils of the alternate ones, and appear always in 
threes. The flowers, stamens, and fruit appear in no detail 
to differ from the small flowering forms of EH. viminalis, and 
I should feel disposed to think that H. perriniana bore the 
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same relation to that species that H. risdoni does to H. 
amygdalina. 

Gahnia graminifolia.—I referred to this species in a paper 
read before the Society last year, where it appears under the 
name given it by Baron von Miller, G. rodwayi. For various 
reasons I have preferred to change its name. ‘The plant has 
unusual interest to a botanist from the graminaceous nature 
of its leaf-sheaths, a peculiarity noticeable in most members 
of the genus, but here carried further, and from its panicle 
flowering immediately upon elongation, while the glumes are 
still succulent and green instead of waiting till the next spring, 
or at least till the glumes are indurated, a detail unique, at 
least amongst Tasmanian allies. 
A small densely-tufted plant forming pulvinate masses, often 

1 to 2 feet diameter. Stems very short, seldom exceeding 3 
inches, numerous froma much-branched, intricately spreading 
rhizome. Leaves flat, grassy, and spreading 3 to 8 inches 
long, 2 lines wide, becoming very narrow towards the apex; 
margin entire, involute when dry; the sheathing base arising 
from a node, split and bearing a distinct ligule at the orifice, 
Panicle flowering immediately as it elongates 1 inch long; 
spikelets few, in distant narrow clusters, each cluster in the 
axil of a leaf or leaf-like bract, each spikelet pedicelled and 
subtended by a glume-like bract, 2 to 3 lines long, narrow, 
lanceolate. Flower solitary, terminal hermaphredite. Glumes 
generally 5, succulent at flowering, subsequently membranous 
ciliate on the heels and margin, and often also on the surface, 
sradually smaller from without inwards, 2 outer ones lanceo- 
late obtuse, 3 inner ones orbicular closely imbricating, the 
innermost one small, and closely enveloping the flower. 
Stamen solitary, filament long, sub-persistent. Style, long, 
slender, divided nearly to the base into 3 branches, nut ovoid 
oblong 1 to 14 lines long, nearly black, polished, obtusely 3 
angled; inner surface of pericarp smooth, with very faint 
indications of transverse ruge. 

On bills from Huon-road to Mount Nelson. 

Lepidosperma inops, (F. v. M.).—Introduced also in the same 
paper, though very distinct in habit, is probably an extreme 
variety of L. lineare (R. Br.). In very few of the Tasmanian 
species of this difficult genus is much reliance to be placed no 
habit. 

Lepidosperma lineare, var. inops.—Plant densely clustered, 
2 to 4 inches high, stems and leaves nearly flat, > to ¢ lime 
wide. Panicle reduced to 2 or 4 spikelets on short stems, the 
bracts leafy, the outer one erect, and often 2 inches long. 

Hills south of Waterworks, Hobart. 

Restio oligocephalus (F. v. M.).—There has always appeared 
a considerable amount of confusion about this interesting 
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Tasmanian plant, chiefly through its extreme variability not 
being recognised. One of its forms that I here refer to as 
var. glabrum would certainly deserve to be considered distinct 
were it not for the numerous intermediate forms. 

Stems erect from a creeping rhizome, simple at least below 
the inflorescence, 6 inches to 1 foot high; bracts sheathing 
but loose, smooth, $ to $ inches long, with a truncated usually 
woolly apex. Spikelets usually few in an interrupted spike 
or rarely panicle, sometimes solitary. Males ¢to § inch long, 
narrow oblong, the glumes with a woolly tip when young. 
Perianth flat, about 2 lines long, the outer side segments 
complicate, heeled, and woolly towards the apex. Females 
broadly oblong to spherical, ¢ inch long; perianth 1} lines 
long, side segments complicate but not heeled; ovary about 
1 line long with very short curved styles, flat. Staminodia 
seldom present. 

Syn. R. monocephalus (R. Br.). 
Common or damp heaths. 

Var. intermedius.—Similar to the type, only the female as 
well as the male spikelets are narrow-oblong, and the styles 
are about as long as the ovary, often attaining 1 to 2 feet, and 
generally much branched. 

Kingston, Longley, ete. 

Var. glabrum.—Similar in general details to the type, but 
without the woolly tips to the bracts, glumes and perianth 
segments; seldom exceeding 6 inches, and fairly consistently 
bearing but one spikelet. Bracts sheathing at the base, but 
loose and spreading, striate } to ? inch long; the apex 3-lobed, 
the central lobe 1 to 3 lines long, subulate, the side ones 
shorter and membranous. Spikelets as in the type, but both 
sexes narrow-oblong. Male perianth about 1 line long, flat. 
Female perianth about 1 line long, the outer segments 
slightly complicate; ovary 3 to + line long, the style, long, 

slender, much exceeding it. Staminodia always present. 

Near Kingston, on wet heaths. 

On THE AFFINITY OF THELYMITRA [XIOIDES AND Its ALLIES. 

This group of terrestrial orchids, commonly termed native 
Hyacinth, consists of very numerous forms, differing but 
slightly from one another. As inall variable groups, this bas 
given rise to numerous names adopted for marked variations, 
many of which research has rendered obsolete. In the 
present day the tendency is to follow Bentham and Miller, 
and sort the group immediately related to 7. ixioides into six 
Species, namely:—Z’. iwioides, Suz.; J. aristata, Lind.; T. 
longifolia, Forst.; T. carnea, R. Br.; T. cyanea, Lind.; and T. 
venosa, R. Br. None of these can be considered well fixed 
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species, though T. venosa approaches that condition. The first 
three can at best be considered names of convenience to group 
the very numerous forms of one variable species. TJ. carnea 
is a well marked species in the type, but is intimately con- 
nected to T. ixioides by intervening links, and T. cyanea forms 
an intermediate species between TY. ixioides and T. venosa. 
The flowering period of the first five species is the same, 
namely, October and November, and they grow usually 
together, except that T. cyanea shows a partiality for damp 
situations. The flowering period of T. venosa is December 
and January. In most descriptions the habit in reference to 
degree of robustness is relied on as an aid to identification, 
but an intimate acquaintance has completely destroyed that 
assistance. In all, except the typical form of 7. carnea, 
specimens may be found from a few inches high to nearly 
two feet, and from an excessively slender state, with an 
almost filiform leaf grooved on the upper surface to a thick 
robust condition, with a broad, thick, fleshy leaf, concave 
above, and from bearing one flower to a raceme of 8 to 12. 
T. carnea has a marked habit, distinguishing it from the 
other memters of this group, namely, that the stem is bent 
at each bract, and in a totally unreliable degree. TT. venosa 
is usually a more robust species than T. cyanea and T, 
aristata, with large forms of J. izioides, are more robust 
than the common forms of TY. longifolia. In size and 
colour of perianth there is little really reliable. T. ixioides 
may be blue, pink, or rarely white, it is often spotted 
with dark blue, or dark pink, but not always so. ZT. 
aristata and longifolia has a pale blue to white perianth with- 
out spots or veins. T. carnea has a fleshy-pink perianth, but 
in varieties approaching J. izioides, it is spotted with dark 
pink or blue. T. cyanea and YL. venosa has a blue, pink, or 
white perianth, veined with darker colour; the column also 
is striped with dark coloured bands. In all the perianth 
varies from 4 to 10 lines long, the greatest variation being 
found in T. izioides and T'. aristata. 

The only other means of distinction at our disposal, namely 
the shape of the column, yields but little evidence to favour 
the right to consider all these forms as reliable species. 

The column in this group is short. The stigma is peltate 
and near the base, and the anther varies inversely as the 
development of the column-wing from small, and placed elose 
above the stigma at the back of the rostellum to large and 
protruding and freely removed above the stigma. The 
column is surrouuded at the sides and base by a com 
paratively broad wing that is continued at the back, and 
more or less above the anther into variously formed lobes or 
processes. In 7’. venosa the wing is not continued behind the 
anther, but ends in two narrow lobes bent forwards and 
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spirally twisted (figs. 23 and 24). In 7. cyanea these lobes 
are reduced in length, are straight and irregular in outline, 
and have usually a papillose development low down on their 
anterior margin. The wing is continued behind the anther 
as a papillose projection (figs. 21 and 22). In the typical 
forms of T. carnea the side lobes are reduced to papillose 
ovate processes, and the posterior portion of the wing is 
further developed into a thick papillose wall behind the 
anther (Fig. 20). Iu the intermediate forms connecting this 
with T. ixioides, the side lobes develop copious penicillate 
adornment, and the posterior lobe correspondingly approaches 
the form found in that species (figs. 17, 18, and 19). In the 
typical form of 7. ixicides the side lobes are linear, projected 
forwards in frout of the anther, and terminate in a copious 
penicillate brush; the posterior lobe is divided into three 
portions, a small erect sub-quadrate process on each side, and 
a very short roughly papillose centre (figs. 1, 2,and3). Every 
intermediate stage between this and the form termed 1. 
aristata may be freely met with (figs. 4 to 7). In T. 
aristata the three portions of the posterior lobe have further 
developed and coalesced, but is usually deeply notched or 
split in the central line. The extent of development is most 
variable, but the margin is thin, and often papillose, and the 
substance not thickened (figs. 8 to 12). In 1. longifolia 
the posterior lobe has developed into a thick fleshy hood, with 
a plain or notched thick margin. This form passes gradually 
from an advanced form of T. aristata (figs. 13 to 16). 

The examination of these forms would lead us to conclude 
that T. ixioides, T. aristata, and T. longifolia are but charac- 
teristic states of a most variable species. J’. carnea is a 
fairly marked species, but the links connecting it with T. 
ixioides still exist. TT. cyanea is near to, but distinct from, 
T. ixioides; and T. venosa, is a fairly well marked species, 
certainly further removed from T. cyanea than that species is 
from ’. ixioides. 

The following is a description of sundry details of the 
plants whose columns are shown in the Plate ITI. 

The sketches are 24 to 3 times natural size. 
Fig. 1.—18 inches high, robust. Leaf thick, broad, ribbed, 

9 inches long. Raceme of 7 flowers. Perianth 
7 lines long, blue and pink, spotted with dark 
blue. 

Fig. 2.—10 inches high, slender. Leaf thick, slender, 5 inches 
long. Raceme of 3 flowers. Perianth 7 lines 

_ long, blue and pink, without spots or stripes. 
Fig. 3.—7 inches high, slender. Jeaf thick, slender, 4 

inches long. Raceme of 2 flowers. Perianth 
4 to 5 lines long, pink, spotted with blue. 

M 
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Fig. 4.—14 inches high, fairly robust. Leaf thick, broad, 
ribbed, 7 inches long. Raceme of 2 flowers. 
Perianth 9 lines long, blue and pink, spotted 
with dark blue. 

Fig 5,—9 inches high, slender. Leaf 5 inches thick, slender. 
Raceme of 2 flowers. Perianth 4 lines long, 
pale blue and pink, slightly veined with darker 
blue. 

Fig. 6.—13 inches high, rather robust. Leaf 6 inches long, 
rather thick, broad. Raceme of 3 flowers. 
Perianth 5 lines long, blue, slightly veined. 

Fig, 7.—9 inches high, slender. Leaf 44 inches long, thick, 
slender. Raceme of 2 flowers. Perianth 4 lines 
long, blue, without spots or veins. Column 
hood split. 

Fig. 8.—Similar to 7, but rather more robust. Perianth 
spotted. Column hood deeply emarginate. 

Fig. 9.—18 inches high, robust. Leaf 8 inches long, thick, 
not broad, but ribbed. Raceme of 7 flowers. 
Perianth 9 lines long, pale blue. Column hood 
truncate, papillose at end. 

Fig. 10.—24 inches high, robust. Leaf 10 inches long, thick, 
broad, ribbed. Raceme of 13 flowers. Perianth 
10 lines long, pale blue. Column hood truncate, 
papillose. 

Fig. 11.—10 inches high, slender. Leaf 5 inches long, rather 
broad, thick. Raceme of 4 flowers. Perianth 
5 lines long, pale blue and pink. Column 
hood slightly thickened with a plain emarginate 
apex. 

Fig. 12.—6 inches high, very slender. Leaf 3 inches long, 
very slender. Flower solitary. Perianth 3 to 
4 lines long, pale blue and pink. Column hood 
thick, emarginate. 

Fig, 13.—8 inches high, rather robust. Leaf broad, thick, 
ribbed, 4 inches long. Raceme of 3 flowers. 
Perianth pale blue, 6 lineslong. Column hood 
thick, emarginate. 

Fig. 14.—18 inches high. Raceme of 7 flowers. Perianth 
8 lines long, otherwise similar to 13, 

Fig. 15.—Flower solitary. Column hood truncate, but not 
emarginate, otherwise similar to 13. 
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16.—7 inches high, slender. Leaf 3 inches long, thick, 
slender. Raceme of 2 flowers. Perianth very 
pale blue, 8 lines long. Column hood large, 
fleshy, thick. 

17.—16 inches high, rather robust, flexed at bracts. 
Leaf 8 inches long, thick, rather broad, ribbed. 
Raceme of 8 flowers. Perianth 7 lines long, 
pink, spotted with blue. 

g. 18.—11 inches high, rather robust, flexed at bracts. 
Leaf thick, rather broad, ribbed, 6 inches long. 
Raceme of 4 flowers. Perianth 6 lines long, 
pink. Column wing shortly papillose, penicillate 
on sides of posterior lobe as well as on lateral 
lobes. 

19.—9 inches high, slender, slightly flexed at bracts. 
Leaf slender, 4 inches long, thick. Raceme of 
2 flowers. Perianth 7 lines long, pink. Column 
wing but slightly differing from undisputed 
forms of 1. ixioides. 

20.—8 inches high, slender, flexed at bracts. Leaf 
thick, slender, 4 inches long. Flower solitary. 
Perianth 5 lineslong, pink. Column wing with 
ovate papillose, lateral lobes, and truncate 
papillose, posterior lobe. Anther slightly pro- 
truding. 

21.—12 inches high, slender, robust. Leaf 5 inches 
long, thick, broad, ribbed. Raceme of 3 flowers. 
Perianth 5 to 6 lines long, blue, veined with 
darker blue. Column with a truncate-papillose 
posterior lobe and 2 subulate-lanceolate, irre- 
gular, lateral lobes. Anther raised some dis- 
tance above the stigma, and protruding between 
the lateral lobes. 

. 22,—Similar in habit to 21, slightly differing in struc- 
ture of column wing. 

. 23.—138 inches high, slender. Leaf thick, rather broad, 
ribbed. Raceme of 4 flowers. Perianth 7 lines 
long, blue, veined with darker blue. Lateral 
lobes of column wing lanceolate, convolute; 
posterior lobe obsolete or absent 

24.—Posterior view of same. 
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REMARKS UPON THE DISPOSAL OF THE SEWAGE OF 
, HOBART, 

By A, Mautt, ConsuLtiInc ENGINEER TO THE METROPOLITAN DRAINAGE 
BoaRD. : 

Read at Special Meeting, May. 

A great deal of the discussion that has taken place upon the subject of 
the suggested methods of disposing of the sewage of the Metropolitan 
Drainage Area has been based upon ignorance of what has been pro- 
posed, and of the conditions under which the proposals have been made. 

I have suggested three methods for the disposal of the sewage: — First, 
its purification by filtration through land at an irrigation farm ; second, 
its purification by precipitation ; and third, its discharge, after being 
screened, into the tideway of the Derwent. The irrigation system 
would cost about £125,000 for works, and would entail a yearly charge 
of akout £12,000, which would necessitate a yearly rate of 10d. in the 
£1. The precipitation scheme would cost about £86,000, with a yearly 
charge of £10,500, anda rate of 8$d.in the £1. The direct discharge 
would cost £70,500, with a yearly charge of £7,500, or arate of 6d. in 
the £1. Up to a certain point there are works needed in common by all 
the systems— the sewers must be built for collecting the sewage, and 
there must be some outfall work, and some pumping power provided, 
When this common work is done, the direct discharge may be carried 
out without any additional work. But if the precipitation scheme be 
adopted, it would be necessary to add to the work already done some 
large tanks, and some more pumping power. Orif the irrigation scheme 
be adopted, it would be necessary to add yet more pumping power, 
and to provide and prepare land, and to Jay down pumping mains. 
Consequently no money would be wasted by completing the direct 
discharge system first ; that is to say, either of the other systems could 
then be adopted by expending the difference between £70,500 and. 
£86,000 in the one case, and between £70,500 and £125,000 in the other. 
I have, therefore, suggested that this direct discharge be tried first, as 
either of the others could be adopted without loss should it be found 
necessary. The following remarks are, therefore, to be taken—not as 
maintaining that direct discharge is in the abstract the best way to 
dispose of the sewage—but as showing that here the experiment of such 
discharge may be safely made ; and that it would be unwise to proceed 
to further expenditure upon works until that experiment has been 
made, and seen to be unsuccessful. 

With respect to what it is proposed to do, if the suggested plan for 
discharging the sewage without treatment into the estuary of the 
Derwent be adopted, the following are the facts:—There would be 
discharged into the tideway off Macquarie Point a quantity of sewage, 
estin.ated to amount in dry weather to 890,000gals. a day, about 4,000. 
tons. This means, if the sewage be similar in character to that of 
water-closet towns in England, that there will be there a daily discharge 
of less than three tons (6,41Slb ) of solid matters in solution, and of 
less than two tons (3,973lb.) of solid matters in suspension. Of the 
solid matters the noxious element may be said to be represented by 
692\b. of aitrogen in solution, and 1,823lb. of organic matter in suspen- 
sion. I have taken the Macquarie Point outfall as by far the principal 
one. Six times as much sewage will be discharged there as at Battery 
Point, and eight times as much as at the New Town outfall. 
With respect to the conditions under which the discharge will be 

made; in the first place, as to the matter discharged, it will be seen 
that the greater part of it is in solution; as to the rest of it, it will be 
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screened so that all floating matter with a greater dimension than half 
an inch will be kept back and not discharged into the Derwent at all. 
In the second place, as to the recipient of this discharge, it is diluted 
sea water, the volume of which, in what may be considered the imme- 
diate basin of discharge, is about 60,000,000 tons ; one fifteenth part of 
which, say four million tons, is, on an average, displaced and replaced 
every tide; and the dilution of which is caused by a mean daily inflow 
of about 16 million tons of land water. In the third place, as to the 
point of discharge, it is into the tideway—that is into a place where it 
will be directly affected and acted upon by the displacement and replace- 
ment caused by every tide, and by the inflow of land water, the joint 
forces of which will secure the commixture of the matter discharged 
with the recipient water, and also its downward flow towards the sea, 

In connection with the second and third of the above-mentioned con- 
ditions, it should be mentioned that tidal action, though varying 
throughout a lunation, may be taken to be regular with regard to the 
lunations throughout a year. On the other hand, the inflow of land 
water varies greatly from the mean quantity stated. In April, 1884, 
in connection with work at Meadow Banks, the Hon. N. J. Brown told 
me that the Derwent was lower than either he or his manager had ever 
noticed it. 1 estimated that there was then passing 1,925,000 tons of 
water a day, say one-eighth of the mean daily flow. As this quantity 
is deduced from gaugings above the mouths of the Russell Falls, Styx, 
Plenty, Lachlan, Sorell, and Jordan Rivers, and numerous smaller 
streams, I think it safe to say that the minimum flow of land water past 
Hobart is not less than 2,000,000 tons a day. On the 28rd September 
in that year there was the greatest flood I ever saw in the Derwent, and 
ina paper I read before the Royal Society in that year, I find that I 
estimated from such calculations as were possible in the case, that 
216,000,000 tons of water passed New Norfolk that day. As higher 
floods have been known, probably more than twelve times the mean 
daily quantity of land water sometimes passes Hobart in 24 hours. 
But whatever may be the fluctuations in the daily flow, itis certain that 
this daily flow must be of immense volume, as it represents the 
drainage of about 1,400,090 acres of ‘‘ wet” area with a mean rainfall of 
more than 55in., and of more than a miliion acres of ** dry” area with 
a mean rainfall of more than 20in. The consequent dilution of tidal 
water is clearly shown in the analysis given further on. 

Taking into consideration the facts above given in connection with 
the conditions stated, the following deductions are evident :—l. That 
the noxious matter to be discharged is infinitesimally small in quantity 
when compared with the volume of water into which it falls. Taking 
the volume of the basin immediately in front of Hobart, the daily pro- 
portion would be less than one part in 28 million parts. Supposing the 
water of this basin tobe drinking water, the addition of this quantity 

' of polluting matter would take several months to reduce it, even if it 
were not being renewed, below the standard of purity for potable water 
as fixed by the Rivers Pollution Commissioners in England; conse- 
quently, as it is not drinking water, its addition cannot appreciably 
affect the Derwent, 

2. That as none of the matter to be discharged will be floating matter 
of the character described as being cast ashore by winds or currents at 
Sandy Bay, the fact that such matter is there cast ashore has nothing 
to do with the question of what. will become of the thin liquid sewage 
that will be discharged at Macquarie Point. If this does not affect the 
water of the basin into which it is to be immediately discharged, it 
certainly cannot affect the water of Sandy Bay still turther off. 

These are not merely theoretical deductions, but practical ones, of 
which the truth is capable of proof, and is being proved every day at 
Hobart. The Hobart Rivulet is, as everybody knows, in fact, and by 
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statute law, the common sewer of the city; and it must be borne in 
mind, in considering the following facts, that it discharges itself into 
Sullivan’s Cove 600yds, further inland than the point of discharge into 
the tideway of the proposed new main sewer. On the mornings of the 
4th, 5th, and 6th of January, during dry weather, I gauged the water 
passing under Campbell-street bridge, and the mean of the gaugings 
gave a daily flow of 2,240,000 gallons, or 10,000 tons. As these gaugings 
were taken above the inflow of the Park-street rivulet, they may be 
safely taken as showing a mean dry weather flow not exceeding the 
reality. Samples of the water were carefully taken at the same time, 
These samples certainly did not err in aggravating the impurity of the 
water, as, on the contrary, large floating impurities, such as a dead 
rat and filth that is better left nameless, could not be taken into the 
sample bottles. If they could have been, the samples would assuredly 
have shown a larger quantity of ‘‘ organic matter in suspension.” For 
the purpose of ascertaining the effect of the discharge of the Rivulet 
into the Cove, samples of the Cove water were taken at 13 yards from 
the mouth of the Rivulet, 100 yards from its mouth, and at a point 150 
yards from the end of Elizabeth-street pier, and 450 yards from the 
mouth of the Rivulet. A sample was also taken in mid-stream of the 
Derwent, being half-way between Macquarie and Kangaroo Points. 
The following figures, all reduced to grains in the gallon of water, are 
the results of the Government Analyst’s examination of these samples, 
I am greatly indebted to him for all the trouble he took in the matter, 
For purposes of comparison there are added the means of a large number 
of analyses of samples of sewage collected for the Royal Commission 
on Rivers’ Pollution from more than thirty towns supplied with water 
closets; and of ordinary sea-water—the particular sample analysed— 
taken in the English Channel, but, as is well known, the composition 
of sea-water varies but little all over the world :— 
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Total nitrcgen in solution..| 0°61 0°20 0°06 0°02} 0°015 --- 5°41 
Chlorine in chlorides ,, 18°90 | 581°00 } 1029°00 | 1127-00 | 1127°00 | 1365°00 | 7°46 
Total solids in solution — ...| 62°33 | 1859°00 | 1948°00 | 2144°00 | 2151°00 | 2468°00 | 50°54 
Organic matterinsuspension| 8°10 1°00 0°40 0°50 0°60 _ 14°36 
Mineral matterinsuspension’ 11°33 1°80 0°90 0°90 1°10 — 16°93 

These figures, taken in connection with the relative volumes of the 
dry weather discharges from the Hobart Rivulet and the proposed 
Macquarie Point outfall, give the following results, the first column 
showing the daily quantity discharged from the Hobart Rivulet into the 
Cove, and the second column that proposed to be discharged from 
Macquarie Point into the tideway :— 
Of nitrogeninall formsin solution .. a! sf? -- 195lb. 6921b. 

Of chlorinein chlorides .. a BY, a2 me ie -. 6,048lb. 947lb. 

Of all matters in solution.. Ee og Be 7 ode .. 19,945lb. 6,4181b. 

Of organicmatterinsuspension.. af es, dv até .- 2,592lb. 1,823Ib. 

Of mineralmatterinsuspension.. #, 2a fs & -. 3,6251b. 2,1501b. 

Of all solid matters in solution and suspension... ae .. 26,162lb. 10,3911b. 

It will be noticed that the only matter that is greater in quantity at 

the Macquarie Point outlet than at the Hobart Rivulet is the nitrogen in 
solution. If the discharge were into a small basin of drinking water, 
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this matter would be of importance; but as it is into a large basin of 
salt water, it is of none, for it is in solution, and cannot pollute the 
shores of Sandy Bay, nor any other shore. But all other matters are 
in excess at the Rivulet—the total quantity of solid matter discharged 
there being two and a-half times as much as that proposed to be dis- 
charged at the Point. And it must always be borne in mind that the 
larger quantity is discharged into comparatively stagnant land-locked 
water, while the much smaller quantity is proposed to be discharged 
into running water, that is, the larger quantity is discharged where its 
polluting effect is certain to be the most marked and constant, and the 
smaller quantity where its polluting effect is equally certain to be the 
least, asthe purifying effect of the recipient water wiil be the greatest, 
The purifying effect of water is due to the action of the oxygen it con- 
tains. Mr. William Odling, the celebrated chemi-t, in his evidence 
given last November before the Royal Commission on the water supply 
of London, said—‘‘ Four tons weight of oxygen is contained in every 
hundred million gallons of water (1 ton in 112,000 tons) ; oxygen had 
power to destroy 4-5ths of its weight of organic matter. This oxydisa- 
tion is not a mere theory, but is based on solid fact.” Of course, in 
order that this oxydisation may be effected it is necessary that the 
organic matter should be exposed to the action of the oxygen in the 
water- should, in fact, be brought into contact with it. This can only 
be secured by continual movement of the water, hence the well-known 
purifying effects of running streams. 

Bearing all this in mind, it will be useful to note what is the effect 
of the daily discharge of the 26,000lb. of solid matter from the Hobart 
Rivulet into Sullivan’s Cove. This effect can be noted in the analysis 
above given only in the constituents that are absent from sea-water, 
that is, the nitrogen in solution and the matters in suspension, as the 
immense quantity of salt and other solids in solution in sea water alto- 
gether mask the effect of the comparatively feeble acditional quantity 
brought in by the Rivulet. It will be seen that to all practical intent 
the water of che Cove is as little polluted at 100yds. from the mouth of 
the Rivulet as it is in mid-stream, where the Rivulet cannot affect it, 
It is true that there are 4-100th parts of a grain more nitrogen to the 
gallon of water, but there 20-100th parts of a grain less organic matter 
in suspension. At 450yds. from the mouth of the Rivulet all trace of 
the effect of its discharge may be said to be lost, as the slight difference 
in the quantities of their constituents, when the water of the Cove 
there and that of mid-stream are compared, is attributable rather to the 
Kelly steps and Timber Wharf sewers than to the Hobart Rivulet. 

The question to be answered is thus shown to be :—‘‘If the discharge 
of 26,000lb. a day of solid matter into the comparatively still water of 
Sullivan’s Cove has virtually no appreciable effect upon it, what will be 
the effect upon it of the discharge of 10,400lb. a day into the tideway, 
600 yards further away ?” And we are asked to answer it, though we 
have proved the contrary, ‘‘that the effect will be disastrous.” Can the 
force of unreason go further? Perhaps it can; and in the nature of the 
proofs that are given of what will be the consequence of discharging 
sewage at Macquarie Point. To say nothing of Sydney sewage being 
traced across 1,000 miles of Pacific rollers to the coast of New Zealand, 
it is said that the fact that the Hobart Rivulet, when in flood on the 
18th of January this year, discoloured the waters of the Cove, showed 
what the effect would be of the proposed discharge of sewage at 
Macquarie Point. Now I gauged the water of the rivulet on that day, 
aad found that very nearly 1,600,900 tons of water were flowing under 
Campbell-street bridge in the day—about 160 times the dry weather 
flow, and 400 times the estimated discharge from Macquarie Point. 
At the lowest estimate I could make without analysis, this water con- 
tained three times its usual quantity of earthy matter ; that is, about 
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1,700,0001b, of mineral matter in suspension were sent into the Cove 
instead of the usual 6,000lb. of solid, and as compared with the 
4,000lb. a day of the Macquarie Point discharge. Yet we are gravely 
told that the discharge of these 4,000lb. a day into the tideway outside 
the Cove would have the same eff-ct as the discharge of 1,700,000lb. 
into the still water within it. 

One other point is elucidated by the analyses. The quantity of salt 
in the mid-stream sample of the water as compared with that in sea- 
water, shows that the Derwent water was at the time and place ordinary 
sea-water diluted with 21 per cent. of river water—a fact that agrees 
with the estimates of the great daily downward flow of the iresh 
water. 

DISCUSSION. 

Mr. Rute said Mr. Mault bad given nothing to show that the smaller 
quantity of nitrogen found at a distance from the rivulet was due 
altogether to the greater mass of water ; it might be due to evaporation. 
He emphasised Major-General Tottenham’s argument that the decrease 
of organic matter might be due to sediment, and agreed with him as to 
the tidal courses. 

Dr. Bricut said that what was thrown ashore at Sandy Bay and 
other points might come from ships in harbour. People quite over- 
looked the fact that this drainage scheme was to improve the condition 
of the city from a health point of view. As a matter of fact, the 
health of the city was getting worse in preventible diseases. From 30 
years’ experience on the hospital medical staff, ne could testify that 
the actual result of the atrocious pan system, misnamed the sanitary 
system of Hobart, was to increase the number of typhoid cases. 
Typhoid could be contractel by smelling as well as drinking. He 
agreed with every word of Mr. Mault’s paper. 

Mr. R. S. Mites, City Surveyor, thought the discharge into the 
tide-way would not affect the health of the city. The chief cause of 
the present trouble along the shore came from the lighter matter always 
found in streets of cities, and brought down by flood waters. A 
separate system entirely would be impracticable at present, because, 
to his mind, there would be always a certain amount of expense entailed 
by repairs and maintenance of the present system of drainage ; in addi- 
tion to a cost of from £10 to £15 a house for connecting with the new 
system. 

Dr. Crovucu approved of Mr. Mault’s paper. The question was one of 
expense. If Mr. Mault had his choice of the three schemes submitted 
to the Metropolitan Drainage Board, that adopted at Southampton, the 
city more nearly approaching Hobart, would cause no ill effects to the 
Der went. 

Mr. F. M. Youne thought a mudbank might result at the outflow 
and be a nuisance to boats, but with that siugle exception there was 
nothing to be afraid of in the proposed system. 

Alderman G. 8. SEABROOK asked whether the scheme was to bea deep 
drainage system or otherwise, and for information as to the outlet to 
midstream. It would be manifestly unfair to ask the citizens to alter 
their preseat drainage and to repeat the operation a little later. His 
experience made him afraid that unless the drainage were carried right 
out into mid-stream it would find its way on shore. The suggestion 
for a destructor was worth consideration, and if the slaughter-houses 
were not removed he hoped one would be obtained and all refuse 
destroyed. Anything to remedy the present evils would receive his 
support either in the Council or elsewhere. 
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Mr. Mavtt, in reply, said he proposed to burn the screenings, but 
that question was very much smaller than supposed. The daily volume 
of screenings of the sewage from 3,000,000 of people he had stood by 
and seen to be small enough to place on the table before him. And he 
hoped they would be burned in a destructor, which he did not think 
would be a costly affair. If anything were making the Corporation 
hold its hand it was the possibility of an arrangement being come to 
for a joint use of a destructor by the Metropolitan Drainage Board and 
the Corporation. Undoubtedly, whatever insoluble matter was brought 
down into the river muss sink to the bottom sooner or later. But he had 
shown that if the volume of insoluble matter discharged were three 
times what it would be it would take 100 years to form a deposit lin. 
thick over the bottom of Sullivan’s Cove. It would cost £100,000 to 
take a sewer into mid-stream. The sewage would be discharged into 
deep water, and there would be no danger of a mud bank forming. 
There would be no difficulty, as anticipated by Mr. Milles, in the 
definition of public and private sewers. Nor did he anticipate, unless 
circumstances were very different to what they were in towns of a 
simiJar size in England, that the cost of connection would be anything 
like £10 a house. He thanked the meeting for the patient hearing 
accorded him, 

Sir LAMBERT Dogson, in moving a vote of thanks to Mr. Mault, said 
one little matter should not be overlooked. ‘When the pan system was 
started no provision was made for emptying the pans. Before a drainage 
system was adopted there must be a water supply, otherwise the diffi- 
culty would be repeated. Therefore the public would be in the hands 
of the Corporation, and could not have proper drainage till a better 
water supply was provided. He quoted the opinion of a gentleinan 
holding a high sanitary degree in England to the effect that the greatest 
danger to health wes from the slops from houses. 

The vote of thanks was unanimously passed to Mr. Mault, who 
acknowledged it. 
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NOTES ON THE MOUNT LYELL MINE. 

By E. D. Petrrs, Jun., M.E., M.D. 

The western coast of Tasmania possesses but few indentations that can 
serve as reasonable harbours. Of these the most important one, com- 
mercially speaking, is Macquarie Harbour, on which is situated the port 
of Strahan. The country north of Strahan was subject to enormous 
fluctuations of level during early Silurian days, and deep seas alternated 
with wide, but shallow, lagoons, which in time rese into rugged hills, 
only again to disappear beneath the waters and lose their identity under 
the mud and pebbles that filled up the depressions and levelled the sea 
floor as with a smoothing iron. The mud and silt brought down by the 
arcient rivers, hardened into clay, slate, and schist, the pebbles were 
cemented into the ubiquitous conglomerate; the blanketed sea floor, 
unable to lose its heat by radiation, sank deeper and deeper, causing the 
crumpling and upheaving that led to the last cycle of mountain-building, 
and the general configuration of the country became perhaps something 
as we now see it, though no doubt much lowered and scored, as well as 
filled up, by erosion and glacial action. Let us for a moment go back 
toa period just before this last upheaval, and imagine a shoal pond or 
series of ponds nearly filled with the pebbles brought into it by the foam- 
ing rivers of that period, and undergoing, in common with the region 
surrounding it, a slow subsidence, say something like the coast of Norway 
at present, which I believe amounts to a considerable number of inches in 
a century. Owing to causes that we have no time to consider, the roar- 
ing mountain torrents were diverted or suppressed, and were replaced 
by more sluggish and feebler streams, that flowed through extensive 
bands of a schist rock before entering our chain of ponds. This belt of 
schist contained then, as it does still, specks of sulphides of iron and 
copper—pyrites—scattered through it, and although the amount of 
these sulphides in a single cubic yard of the rock was very small, yet 
their aggregate in even a single quarter of a mile of the belt was 
enormous, as can easily be determined at the present day. Pyrites, 
under these conditions, decomposes very rapidly, and forms soluble 
sulphates of iron and copper, whilst a considerable proportion of any 
silver that may be present is also dissolved by the waters of the stream. 
Even gold will go into solution to a minute extent, especially if the 
waters of the stream contain a little chlorine. This extremely dilute 
‘*mineral water” enters our pond, or ponds, through many different 
little trickling rills, and we can easily imagine the flow to be so slow, 
and the evaporation from the extensive surface of shoal water to be so 
great, that the solution is percep+ibly concentrated in its sluggish passage 
toward the outlet of the chain of lagcons. The evaporation might even 
equal the supply, in which case we should have a ‘‘ great salt lake,” with 
a decided admixture of the metals referred to above. But there are no 
evidences to warrant any such conclusion, whilst there are strong grounds 
for believing that the amount of salt in the water was not only very 
small, but that the lakes hadan outlet. Buta new element must now be 
introduced, without which [ fear that the wealth now locked up safely 
in the Mount Lyell mine would have quietly flowed out of the ponds 
exactly as it went into them, and eventually have gone to augment the 
metallic contents of the oceans. In most parts of the world, though 
apparently very rarely in Australia or Tasmania, nearly any local 
geologist could point out to you aswamp or peat bog into which streams 
discharge that have percolated through slate or schistose rocks carrying 
pyrites. If yeu watch carefully at the point where the sluggish, acrid 
waters of the stream begin to mingle with the black, peaty liquor of 
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the bog, you will find fresh bright crystals or nodules of iron pyrites. 
Select a blade of grassor stem of a plant that bas a little bunch of these 
crystals hanging to it, and after counting them and drawing an exact. 
sketch of them in your notebook, return in a month and investigate 
again. If the conditions are favourable, you will not only find many new 
crystals, but a great augmentation in size of the original ones. This is 
without question the key to the formation of Mount Lyell and all 
similar pyrites deposits, and it is almost universally accepted as such by 
thoze who have given the subject attention. I myself feel no doubt in 
the matter. Organic, peaty acids have this power of reducing soluble 
sulphates of certain metals to insoluble sulphides, and precipitating 
them in situ. if it is done very slowly, the metals will be thrown 
down in a more or less crystalline form. If rapidly, in an amorphous 
and massive form. The subsidence of the land, and the consequent 
filling up of the ponds with sulphides, continued through many hundreds 
or thousands of centuries. But at last camea time when the elevation 
of a ridge, or some change in the configuration of the country, the 
supply of metallic waters was cut off from our pond-holes, or, more 
probably, lost in the inundation of muddy waters that blanketed all 
this region with a thick layer of hydro-mica-schist, and the sulphides 
disappeared from view, to undergo, under its heavy covering of mud 
rocks, the changes and metamorphoses that time and heat are sure to 
bring about. Successive layers of pebbles, of sand and of other debris 
buried our hydro-mica belt, till at last came the final act in the great 
drama, and the stage was set for the last act, the period which we now 
see. This last shifting was, perhaps, the most striking and dramatic of 
any of the various scenes that I have endeavoured to portray, and 
furnishes us with many interesting and obvious details, that if I could 
only dwell upon would tend greatly to prove the correctness of the 
theory here advanced, as well as to explain many interesting, and 
apparently difficult, details that we now notice in the deposit, This 
was the last period of mountain building, in which the present great 
elevations were reared, and the strata between them were dislocated 
and set on edge. Wherever a break happened to come across one of our 
bog-hole deposits of sulphides we are enabled to find and utilise them. 
But the chances are infinitely against such a piece of good fortune, and 
no doubt dozens of such pyrites masses are buried unsuspected under 
the rocks that we daily walk over in the vicinity of Lyell, some of them 
hundreds of thousands of feet from daylight, and others, quite possibly, 
within a few feet of our unsuspicious boot soles. I can only compare it 
to a flat cake, containing a very few plums scattered through its interior. 
Let us break this cake across in two or three places, and set the frag- 
ments up on edge ina plate. Out of the dozen or more plums that our 
supposititious cake may contain, we may, perhaps, bring one or two to 
light, and in the same way nature and accident have opened to us such 
deposits as those under consideration. Mary other deposits, equally 
good or better, may exist in close proximity to the single one or two 
that happen to be brought to the surface by the breaking and tilting of 
the strata, but nothing betrays their presence, and unless we find them 
by deep boring, or by running prospecting tunnels at a ventare, their 
wealth will remain wasted to us. Let us assume, therefore, that the 
strata have been broken across in such a manuer that the line of fracture 
comes across one end of our bog-hole, now filled with pyrites, and 
deeply covered by other strata of rocks. Let us further assume that 
the fractured strata are next tilted so that the exposed end of the 
sulphide body comes to the surface, and the whole mass of pyrites, 
instead of lying in its original horizontal position, is now standing on 
edge, so that what was originally its depth is now its thickness, and 
what was once its lateral extent is now its depth. This is the present 
condition of the Mount Lyell mine, and, bearing this in mind, it is 
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possible to form some slight opinion as to its probable extent in depth. 
Take any ordinary lagoon, or shallow swamp-hole, and we may say in a 

_ general way that its length or breadth is many times its depth. An 
ordinary shoal pond of this kind might be perhaps 10ft. deep, and 
certainly 500ft. to 5,000[t. in length. And if it were 100ft. deep we 
should expect its length and breadth to be very considerable. But the 
Mount Lyell mine had an original depth—present width—of over 300ft., 
so that we may reasonably expect that it will continue in depth—former 
horizontal extent—to a distance far beyond our powers of penetration. 
The experience of such mines all over the world bears out these theories 
to perfection, and I caunot, at present, recollect a single large body of 
pyrites that has ‘“‘played out” in depth. The 200it. tunnel in the 
Mount Lyell mine shows that at this depth the deposit is thicker than 
at the surface—a plain indication that we are as yet working at or near 
to its upper edge, for it is likely tu go on increasing gradually in thick- 
ness until the centre of the former swamp-hole is reached, after which it 
will gradually grow thinner, as the pond shoaled towards its farther 
bank. The filling of an ordinary pond will usually give us a more or 
less lens-shaped body, and it is a notable fact that this is so commonly 
the shape of these deposits that they are often called ‘‘ pyritic lenses.” 
While this great body of sulphides was deeply entombed under hundreds 
of feet of more recently formed facts, it is probable that but few changes 
occurred within itself, as air and water, the two great agents of decom- 
position, were practically absent. But as soon as one edge of the deposit 
was raised to the surface, the unceasing action of these powerful agents 
began, never to entirely cease until every particle of sulphides in the 
entire deposit have been modified up to their highest possible pitch of 
oxidation and hydration. In the vase of iron pyrites this final stage is a 
hydrated oxide of iron, or frequently a hematite. The copper of the 
pyrites, being easily changed into a soluble sulphate, is soon dissolved 
and carried away by water. With these facts in mind, let us examine 
the present upturned edge of the deposit at some point where it has not 
been covered by gravel and debris rolling upon it from the hill above 
it, and see how actual results correspond with our theories as to what 
ought to take place. Here we find, just as we should expect, an immense 
mass of oxide of iron, partly hydrated and partly nen-hydrated. It 
contains no copper—copper as 1 have explained being so extremely 
soluble that it quickly disappears in a wet climate—the silver veins, 
is, on the whole, increased. The latter phenomenoa may seem peculiar 
at first sight, but it is strictly as we should expect from our knowledge 
of the properties of this metal. Gold is almostinsoluble, whilst copper 
is extremely, and iron slightly, soluble, as sulphates, and the sulphur 
itself all disappears by oxidation or solution. Hence from the mere 
change of the sulphides into an oxide, we have a decided diminution in 
weight, and a consequent concentration of the gold. But a still more 
potent agent assists the enrichment of this surface ore, or gossan, in gold, 
especially very close to the surface. This is the removal of oxide of 
iron mechanically in minute particles, either as a dry dust, by the 
wind, or more deeply by the trickling of drops of water through the 
easily permeable gossan, and the mechanical removal of particles of 
oxide of iron as fine scum, to be deposited, perhaps, a few feet further 
on, as a bed of iron-echre or iron-sinter, entirely free from gold. Plenty 
of such material is fouod near the surface of this and similar deposits. 
Thus certain portions of the gossan lose all their copper and sulphur, and 
much of their iron, and having lost 2 3rds to 5-8ths, or perhaps even 
19-20ths of these elements, become correspondingly richer in gold. The 
accuracy of this explanation is very curiously and beautifully attested by 
the presence of a substance that [ have not yet mentioned, but that 
exists in the Mount Lyell mine ore to an extent so minute, to be sure, 
that only chemical analysis assures us of its presence, but that yet does 
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exist in every pound of sulphides in the entire deposit. This is the well- 
known mineral heavy spar, or sulphate of baryta, a common enough 
gangue-rock in} many regions, and one that is always dreaded from its 
stubborn and infusible character. In the average ore of the Mount 
Lyell mine there is too little heavy spar to have any perceptible effect 
upon the metallurgical treatment of the ore. This mineral is absolutely 
insoluble and undecomposable under any ordinary conditions, and thus 
during the oxidation and removal of the sulphur, copper, and part of 
the iron, the heavy spar remains behind together with the gold and the 
rest of the iron. If you will take the trouble to examine an average 
sample of the Mount Lyell gossan, you will find that instead of contain- 
ing, as does the ore, about 2 per cent. of heavy spar, this mineral has 
risen to 30, 40, or even 50 per cent., whilst the iron has diminished 
accordingly, and the gold has increased from 3dwt. to 20dwt., 30dwt., 
40dwt. or more. Surely no prettier harmony between theory and fact 
could be asked for. There is little more to be said about the rest of the 
deposit. As already explained, it is a great leus-shaped mass of mixed 
iron and copper pyrites set slantingly on edge, with its upper edge 
slightly decomposed on the extreme surfaces. Its average width may 
be regarded as 300ft., while it has been followed for about 1,000ft. in 
length, and about 300ft, in depth, at which point it is: raduaily widening. 
After getting a few feet from the wall-rock, and fairly into the deposit, 
the pyrites is so pure and massive, that in four months’ residence at 
the mine I never saw a fragment of gangue rock as large as a cherry. 
The average composition of the unaltered ore is about as follows :— 

Iron pyrites_... oh ats a ... 83 per cent, 

Copper pyrites ... oe aoe Be, aot De. a 

Heavy spar ae sh ae ate sade ieee 4 

Silica -...... Ses co ‘si ne comnae. (al ee 

Total... as 52, ... 100 

And the average contents of the ore in the valuable metals, throwing off 
enough to cover ordinary losses, is 

Copper Me ae i Ns ... 43 to 5 per cent, 

Silver Bie ae ans 205 .. 3 to 40z, 

Gold... kee ae is A ... 24 to 3dwt. 

Although the ore is simply an ideal sulphur ore for the manufacture of 
sulphuric acid, not only containing 50 per cent. of sulphur, but also 
being an almost perfect burning ore mechanically speaking, the company 
will be obliged to forego this advantage for the present. For the new 
process for making soda has so injured the acid market that pyrites ores 
are simply a drug, even if it would pay to trausport the Lyell ores to 
the coast, and thence to England. To make acid on the spot can of 
course not even be considered, as there is no market for it at home, and 
the cost of the very lowest freight to a market would be about twice and 
one half the value of the best acid. I need hardly say that the creat- 
ment must necessarily be the amplified form of the old blast-furnace 
method, 7.¢., roasting in stalls under cover, smelting the roasted ore for 
a natte containing the copper, silver and gold, blowing this natte up to 
a 96 per cent. pig-copper in Bessemer converters, shipping the pig-copper 
to England, where the gold and silver will be separated by electrolysis, 
which consists in dissolving the pigs of copper in weak sulphuric acid at 
one pole of the battery, whilst chemically pure copper is re-deposited 
at the other pole, and the gold and silver fall to the bottom of the tank 
as mud, , To institute a business commensurate in importance to the site 
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of the deposit, and the magnitude of the entire scheme, 1,000 tons of 
ore daily should be treated, yielding, say— 

50 tons copper, worth £44 per ton ... aks ... £2,200 

3,0000z. silver, worth 2s, 6d. per oz. oe an 375, 

3,000dwt. gold, worth 4s. per dwt ... a ae 600 

Making adaily outputof ... aes i ... £8,175 

This paper is not intended to touch at all upon the commercial aspect of 
the mine, and | only mention these few facts, that have already been 
made public in my report, for the satisfaction of those who cannot under- 
stand how such low grade ores can be made to pay. I cannot possibly 
go into details of cost or treatment of the ore, but to furnish a clue to 
those who may desire to make their own calculations, I will state that 
the one important item of cost in the entire treatment is the cost of 
smelting the ore. The mining will be done by open quarrying for 20 
years. The stall-roasting of similar ore has not cost me ls. per ton 
any time in the past 16 years—reduced to Tasmanian wages and con- 
ditions. The bessemerising and remaining operations come solely on the 
matter, so that they are reduced to a very small sum for each ton of 
ore, but the smelting comes on the original roasted ore, and is always 
the heavy expense. A modern water jacket will put through 100 tons 
of ore daily, per 24 hours, will require five men per shift, and 1 ton of 
coke to each 7 or 8 tons of ore. As the company possesses a water 
power far beyond the needs of all its machinery, very little need be 
added for blast. From these rough statements it will be seen that even 
the smelting cost need not be very alarming, when executed on this 
large scale. To return to our proper subject. There is yet one point 
more that I have to speak of, and it is in this point that the Lyell mine 
is unique. In all points—except its unusual richness and width—it is 
almost precisely like scores and hundreds of similar pyrites deposits in 
other parts of the world. All have the same decomposed gossan on top, 
except where glacial or other causes have scored them clean. All are 
richer in gold above than in pyrites below, and all that contain gold 
invariably run into pyrites in depth. All, or nearly all, have the same 
sinter and iron-ochre amongst the gossan in places that makes inex- 
perienced people regard them as geysers or hot springs, when in reality 
this phenomenon is simply a secondary metamorphosis of the gossan. I 
have even been told that some geologists have pronounced these 
characteristically aqueous deposits as volcanic, and the heavy spar a 
result of sublimation. But I am not willing to believe this, for surely 
every geologist knows that heavy spar is one of the few substances that 
are absolutely non-sublimable, and can only be formed by aqueous solu- 
tions, whilst iron pyrites is bi-sulphide ; that even if there were no air 
present to roast it, would at once lose one atom of sulphur on the slightest 
approach of heat, and become a mono-sulphid magnetic-pyrites, whilst 
the sublimed sulphur would be deposited in the crevices of the rocks. 
But it is as idle at the present day to argue in favour of the deposition 
of these deposits by the means I have described, as to waste time in 
trying to prove that the earth moves around the sun. Everybody who 
is familiar with these deposits- -and they are amongst the most common 
in many countries—is agreed as to their method of formation, and 
instead of their being unique, as I have heard one or two people call 
them, Mount Lyell and Mount Morgan, and similar deposits are the 
commonest and best known class of mines that we have. The infinitesi- 
mal extra percentage of gold that they happen to contain gives them an 
enormous commercial interest, but, geologically-speaking, they are 
almost too common and their mode of formation too well understood to 
be interesting. Where their wall rocks contain much felspar there are 
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sure to result great beds of kaolin from the action of the decomposing 
sulphides upon the same. I have never seen or read a description of 
Mount Morgan, but after hearing of the rich gold in hematite and beds 
of kaolin I am as certain of the existence of pyrites below as though I 
had seen it uncovered. LEither of these two points prove the existence 
of sulphides below. The single unique feature that Mount Lyell can 
show is the existence of a very extensive mass of very solid oxide of 
iron, containing about as much gold as the pyrites, but tree from silver 
or copper. As itis evident that this ferruginous mass was derived in 
some manner from the pyrites it becomes interesting to learn what can 
have become of the iarge amounts of copper and silver that belong to 
this mass of half-a-million tons or more of iron. Recent explorations at 
a depth of 250ft. seem to have solved this question. For at this point, 
on getting under one corner of the mass of iron-stone on the foot-wall of 
the deposit, a series of shoots of argentiferous copper pyrites have been 
discovered and worked, that are, I think, unparalleled for their richness 
in the history of these low grade ores. The massive copper pyrites is 
sometimes 6ft. or more in width, and not only carries some 6000z. to 
800oz. silver per ton, but is filled with grains, nodules, and masses of 
pure sulphide of silver—87 per cent. silver—sometimes as large as a 
cocoanut, and increasing the bulk value of the ore to something like 
2,0000z,. per ton. Over 100 tons of this ore have already been mined and 
shipped, and we have every reason to believe that we are only on the 
edge of the deposit. I mention this peculiar feature of the Mount Lyell 
mine more to explain how it is that a deposit consisting of such low 
grade ore as I have been describing can ship such extraordinarily rich 
material as the Mount Lyell is known to be now doing, than because it 
has any bearing on the ‘‘ genesis” of the deposit itself. As you see, 
this rich ore is quite a secondary affair, and has no bearing on my 
subject. This completes all that I have to say in this brief paper. 
I must apologise for its fragmentary and unsatisfactory form. But TU 
have been forced to write at sea, and in the intervals of more serious 
labours, I can hardly imagine a more interesting subject for an enthu- 
siastic student of the natural sciences to investigate than this very 
Mount Lyell mine, for there are many minor, though extremely 
interesting and important, points yet to be investigated that I have not 
even touched upon. 
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SOME ADDITIONS TO THE MOSS FLORA OF 

TASMANIA. 

By W. A. WeryYMovrH. 

This paper will deal (1) with Tasmanian mosses new to 
science ; (2) with known species now first recorded for Tas- 
mania; and (3) with a few already recorded for th’s colony, 
but either rare or not previously described. 

The determinations are by European scientists. One of 
these, Dr. O. Burchard, of Hamburg, has reported 65 new 
species, a list of which was received from him by the Secre- 
tary of this Society in January, 1892. None of these deter- 
minations having, up to date, been supported by descriptions 
for publication, I have hitherto refrained from calling your 
attention to them. Only a few that have been revised and 
confirmed by another authority are included in this paper. 

Professor V. F. Brotherus, of Helsingfors, who has for 
some years been engaged upon the mosses of Australia, and 
more recently upon those of Tasmania also, has just pub- 
lished in Part II. of ‘‘ Some New Species of Australian Mosses 
described by V. F. Brotherus”’ original descriptions of six 
new species from this colony. My versions of these descrip- 
tions are given below. Following them are other new 
species, for which descriptions will be forthcoming later on. 

One of our most interesting mosses is Plewrophascum 
grandiglobum, Lindberg, which up to the present has keen 
recorded only as collected by Mr. R. M. Johnston, near the 
Picton River. I can now add that it has been obtained by 
Mr. Wm. V. Fitzgerald in the neighbourhood of the Little 
Henty; by Mr. T. B. Moore on the highlands of Mount 
Tyndal; and by the Rev. John Bufton, F.L.S., at Port Davey. 
Mr. Johnston’s specimens passed to Professor Lindberg very 
many years ago through the bands of Baron von Mueller, 
who also furnished Messrs. Moore and Bufton with the name. 

T would call the attention of the Fellows present to the 
mounted examples on the table; and would especially mention 
that Mr. L. Rodway, to whom I am indebted for ever ready 
help with microscope and pencil, has kindly undertaken to 
illustrate some species by drawings of their several parts. 

MOSSES NEW TO SCIENCE. 

1. Ulota Weymouthi, Burchard, n. sp. 

Hab.—On wood, Falls Track, Mount Wellington, W. A. 
Weymouth, No. 615. 
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2. Ulota cochleata, Vent., n. sp. 
Monoicous. In small, dense cushions, depressed, yellow- 

green. Stem creeping; branches erect, 1 cm. high. Leaves 
curled when dry, erecto-patent when wet, very dense, 2°10 mm. 
long, from a red, very concave, discoid-ovate base quickly 
contracted, linear-narrow-acuminate, acute, margin scarcely 
recurved below. Areolation above by cells 3—4 micromill. 
wide, rectangular, with thick, smooth walls; below, towards 
the base, marginal cells transparent, square; in the middle 
follow very narrow, fuscoid cells, with very thick walls tinged 
with red. Nerve thin, extending to the apex. Perichaetial 
bracts larger, 3°5 mm., from a dilated reddish-brown base 
long lineal-lanceolate, with a flat margin. Male gemmule 
lateral, reddish-brown ; antheridia numerous, 34 micromill. 
long, shortly stalked, linear. WVaginula bare, ovate, with 
short ochrea. Seta 3°5 mm. long. Capsule with short neck, 
oval, 15 mm. long. Operculum conic, with a short beak. 
Peristome of 8 reddish-brown teeth, reflexed when dry, 30 
micromill. long, in double pairs, long acuminate, single thread- 
like legs, attentuate, perforate from anastomosing joints, 
densely and very minutely papillose. Cilia 8, thread-like, 
shorter, transparent. Stomata emersed, arranged in middle 
of capsule. Strie 8, consisting of 8—4 series of wide cells 
tinged with yellow, running the whole length of the sporangium ; 
the rest of the epicarpic cells quadrangular, very small, with 
walls by no means incrassate. Annulus very narrow, per- 
sistent. Calyptra yellow, bell-shaped-conic, brunescent at 
apex, densely pilose, strigose, divided at the base. Spores 
minutely papillose, 30—385 micromill. in diameter. 

Hab. Mount Wellington, on trees, 1891, W. A. Weymouth, 
No. 898. 

3. Ulota anceps, Vent., n. sp. 
Monoicous. In small, dense cushions, green. Leaves 

scarcely curved when dry, erecto-patent, 155 mm. long, 
from a yellowish ovate and concave base gradually narrow, 
linear-lanceolate, acute, margin recurved below; nerve thin, 
vanishing in the apex. Upper cells 7 micromill. wide, round- 
ovate, walls not very incrassate, papille short, thick, prom1- 
nent; lower cells longer, narrower, quadrangular; the mar- 
ginal series, however, shorter, quadrate; all yellowish except 
the lowest, which are reddish. Perichaetial bracts up tv 2°25 
mm., from a rather long red base gradually linear-acuminate. 
Male gemmule lateral, reddish; antheridia 31 micromill. 
long. Vaginula with simple yellow hairs, oval, ochreate. 
Seta 3°5 mm. long. Capsule with short neck, up to 2°56 mm. 
long, ovate-elongate, furrowed for the whole length wheu 
dry. Strie 8, furnished with a double series of cells. 
Stomata emersed, arranged in lower part of sporangium, 

N 
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Annulus simple, persistent. Teeth 8, closely reflexed when 
dry, in double pairs, 24 micromill. long, obtuse, apex 
not free, not lacunose but sparingly perforate, joints 
dense, short, and very minutely papillose. Cilia 8, of equal 
length, thread-like, smooth. Calyptra yellow,  strigose, 
densely pilose, the hairs being thick, rather rough, and of 4—5 
series of cells. Spores minuutely papillose, 50 —35 micromill. 
in diameter. 

Hab. Mount Wellington, on trees, 1891, W. A. Weymouth, 
No. 900. 

4. Ulota viridis, Vent., n. sp. 
Monoicous. Tufts depressed, green; stem creeping; 

branches scarcely 1 cm. high, erect. Leaves scarcely curved 
when dry, from an ovate concave base gradually linear-acu- 
minate, acute, 15 mm. long. Areolation above by gently 
projecting cells, without papille; below at margin with 7—9 
series of transparent and quadrate cells, forming a border; 
the middle part consisting of narrow, fuscoid cells, with very 
broad walls tinged with red. Perichetial bracts from a 
rather long base red, larger, 2 mm. long. Vaginula 
sparingly pilose, ovate. Seta 1:'5—1:75 mm. long. Capsule 
pyriform, with tapering neck of equal length, 2 mm. long; 
when dry furrowed to the middle and beyond. Striz short, 
scarcely a third of the sporangium long, consisting of 2—3 
series of cells. Stomata emersed, dispersed in the neck. 
Teeth 8, reflexed when dry, in double pairs, apex entire and 
obtuse, minutely papillose, jointed. Cilia 8, of equal length, 
threadlike, smooth. Spores minutely papillose-aculeate, 23—25 
micromill. in diameter. Calyptra conic-bell-shaped, scarcely 
covering half the capsule, divided at the base, pilose with 
yellow hairs consisting of two, rarely three, series of cells. 
Hab.—Mount Wellington, on trees, Oct., 1890, W. A. 

Weymouth, No. 901. 
This plant is very near to U. Ludwiqit. 

5. Orthotrichum lateciliatum, Vent., n. sp. 
Monoicous. In tumescent tufts; stems erect, 2 cm. high. 

Leaves curved and laxly crisp when dry, erecto-patent when 
wet, from an ovate base long lanceolate, keeled, 3°33 mm. 
long, apex more or less acuminate, margin recurved up to 
apex, nerve lost in apex. Areolation above by round hexa- 
gonal cells, walls not incrassate, papillae prominent, simple or 
two-pronged; below elongated, narrow cells, with walls not 
incrassate, complete the base. Inner perichetial bracts 
rather small, with flat margin. Inflorescence lateral ; 
male gemmule small, antheridia few, ovate-oblong, 
stalked, without paraphyses. Vaginula cylindric, sparingly 
pilose, with a distinct ochrea adhering to the seta. 
Seta 3:20 mm. long, twisted when dry. Capsule with short 
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neck, quickly becoming ovate-cylindric, 1:75 mm. long. 
Strize extending to the middle of the capsule, composed of 4-5 
series of rather wide cells, when dry prominent, furrowing the 
capsule to the middle. Stomata emersed, in lower part of 
sporangium. Annulus bi-triseriate, persistent. Peristome 
of 8 external teeth, red, laxly recurved when dry, in double 
pairs, entire, obtuse at apex, legs connected, jointed, joints 
very short, very densely papillose. Cilia 8 shorter, obtuse, 
papillose, reaching to half or more of the teeth, and having 
3-4 joints. Spores 24—26 micromill. in diameter. 
Hab.—Mount Wellington, on trees, W. A. Weymouth, No. 

895, New Town Rivulet ; and No. 897, St. Crispin’s. 
Akin to O. Tasmanicum, Hk. jf. Wils., but more than 

sufficiently distinguished by its much greater size and 
distinct strize, and other marks. 

6. Mniobrywm Tasmanicum, Broth., n. sp. 
Dioicous; cespitose. In tall, soft, pale, glaucous-green, 

somewhat loose tufts, not shining. Stems up to 8 cm. high, 
erect, flexuous, red, the lower part with fuscous radicles ; 
branching by slender, laxly leaved innovations up to 3 cm. 
long. Leaves of the stem patent, of the innovations 
patulous; all nearly equal, shortly decurrent, linear-lanceo- 
late, somewhat flat, acuminate, acute, about 3mm. long and 
0:47-0°53 mm. wide, margin erect everywhere, from middle 
to apex acutely serrulate, not bordered; nerve thin, about 
0:05.mm. wide at the base, vanishing below the apex; cells 
elongate, narrow, in middle of leaf 0°175-0°225 mm. long and. 
0015 mm. wide, all nearly equal, thin-coated, very smooth. 
The rest unknown. 
Hab.—On the wet banks of streams, Mount Wellington, 

W. A. Weymouth, No. 1,151 Falls Track; No. 1,153 St. 
Crispin’s; and No. 1,154 New Town Falls. 

Near Mn. albicanti (Wahlenb.), Limpr., but differing 
specially in the narrower and narrowly acuminate leaves, 
acutely serrulate from middle to apex, and likewise in the 
much longer and narrower cells, pointed at the ends. 

7. Cyathophorum densirete, Broth., n. sp. 
Dioicous; slender, green or pale-yellow-green, shining. 

Stem creeping, covered with dense reddish-fuscous tomentum ; 
stipites sparse, erect, slender, flexuous, apex more or less atten- 
uate, simple, black, densely leafy. Leaves scarcely altered 
when dry, patulous when wet, irregular in outline, base ventri- 
cose at the upper side, ovate, acute, margin erect, coarsely and 
acutely serrate from middle to apex ; nerve very short, rather 
broad, forked; cells rhomboid, firm and resisting, the upper 
0:045—0'06 mm. long and 0:015—0:020 mm. wide, margin 
narrow, forming an indistinct border. Amphigastria much 
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smaller, symmetrical, round, with straight, very acute point, 
nerve obsolete. Perichaetial bracts from a sheathing base 
suddenly narrow, acute, apex sparingly but coarsely serrate. 
The rest as in C. pteridioides, Beauv. 
Hab.—South Road Forest, Circular Head, on trunks of 

trees, April, 1892, W. A. Weymouth, No. 862. [New Town 
Falls, June, 1893, L. Rodway. | 

Differs from C. pteridioides in its much smaller size. much 
denser areolation, and very short nerve. 

8. Isopterygium acuminatum, Boswell, n. sp. 
Hab.—On face of rocks, Bridge Gully, Glen Rae, Sorell, 

and on tree, Zeehan Railway, West Coast, 1891, W. A. Wey- 
mouth, Nos. 555 and 630. Mount Artbur, January 1887, D. 
Sullivan, ex herb. Melbourne, 30, 

It is interesting to note that whilst this specimen was 
founded by Mr. Boswell on my No. 555, Mr. D. Sullivan’s 
specimen, which I received recently from Professor Brotherus, 
takes priority in date-—W.A.W. 

9. Stereodon flagellirameus, Burch. Broth., n. sp. 
Hab.—On wood, Lymington, Port Cygnet, 1889, and Hobart 

Rivulet, 1893, W. A. Weymouth, Nos. 19i and 1288. 

10. Thamnium tenerascens, Burch., n. sp. 
Hab.—On wet rocks, Guy Fawkes Rivulet, 1890, and on 

wood and rock, South Road Forest, Circular Head, 1892, 
W. A. Weymouth, Nos. 278, 844.5, and 1,038. 

11. Sphagnum serrulatum, Warnstorf, n. sp. 
Hab.—In ditch, Zeehan Railway, West Coast, Feb. 1891, 

W. A. Weymouth, No. 622. 

12. Sphagnum macrocephalum, Warnst., n, sp. 
Hab.—On the ground, Lake Bellinger Track, Zeehan Rail- 

way, West Coast, Feb. 1891, W. A. Weymouth, Nos. 623-4, 

13. Sphagnum pseudo-rufescens, Warnst., n. sp. 
Hab.—In bog, top of Mount Wellington, 1888, W. A. Wey- 

mouth, Nos. 972-7. 

MOSSES NEW TO TASMANIA.* 

1. Anisothecium crispum (Schreb.), Lindb. Op. c. 26 (1878). 
Syn.—Dicranella Schreberi, Schimp. Coroll. 18 (1855), 

Dioicous ; gregarious and tufted, ;—lin. high; yellowish- 
green. Leaves squarrose, from a dilated semivaginant base, 
narrowly lanceolate, carinate, irregularly denticulate towards 

*[That is, not recorded in Fl. Tasm., in Mitten’s list of 1859 (Linn. Jnl. 
iv.), in Mitten’s Australian Mosses, 1882, or in Bastow’s Mosses of Tasmania 
1886. | 
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apex, not glossy; areolation firm, narrow, elongated; peri- 
chaetial bracts more shortly sheathing. Capsule on a purple 
seta, cernuous, ovate-oblong with scarce any neck, not striate, 
exannulate; lid conic, obliquely rostrate, large, purple; peri- 
stome purple. Male plant small, simple.—Dr. Braithwaite’s 
British Moss-Flora, Vol. 1., pp. 118-4, T. xvi. EH. 

On rocks, New Town Falls, 1889, and St. Crispin’s, Mount 
Wellington, 1890, W. A. Weymouth, Nos. 123 and 519. 

2. Blindia robusta, Hampe in Linnea 1860, 627. 

On top of Mount Wellington, 1890, W. A. Weymouth, 
Nos. 481 and 491. 

(Also Australian Alps, Victoria, F’. v. M., and N.S. Wales 
and New Zealand.) 

3. Dicranum polysetum, Hampe. 
At Buckland, 1887, W. Turvey (W. A. W. No. 454). Guy 

Fawkes Rivulet, Russell Falls, and Mount Wellington, W. 
A. Weymouth, Nos. 455, 456, and 464. 

4. Apalodium lineare (Tayl.), Mitt. 
On damp bank, Beaconsfield, 1892, W. A. Weymouth, No. 

1138. 

5. Campylopus pudicus, Hornsch, 
Densely tufted, but only loosely cohering, with a dark- 

colourec tomentum, ascending, rather rigid, flexuose, rather 
naked below, subcomose above, interruptedly innovate with 
filiform, solitary, sub-cuspidate shoots springing out below 
the perigonium. Stem leaves lanceolate, canaliculate, narrow, 
produced into a more or less reflexed denticulate hyaline hair- 
point, above with connivent convolute margins, sparingly 
rough on the back, almost without cells atthe wings; nerve 
broad, elamellate, base elongate, pellucid, thin, areolation above 
minutely elliptical. External perichaetial leaves similar to 
the canline; internal more or less acuminate, rather broad, 
slightly denticulate, nerve thin; the innermost broadly con- 
volute, short, coloured, areolation lax, nerve obsolete. Male 
flower formed of several narrow gemme.—C. Mill. Syn 
Muse. I., p. 407. 

Peppermint Bay, 1889, and Guy Fawkes Rivulet, 1890, 
W. A. Weymouth, Nos. 865 and 296. 

(Also found in New South Wales and Queensland.) 

6. Campylopus Tasmanicus, Schimp, 

Peppermint Bay, 1889, McRobie’s Gully, and Guy Fawkes 
Rivulet, 1896, W. A. Weymouth, Nos. 248, 274, and 907. 

(Also the Grampians, Victoria, D, Sullivan.) 

[Since this paper was read Dr, Brotherus writes :—* Campy- 
lopus tasmanicus, Schimp., has not yet been described, The 
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large material I received from you has made me doubt 
whether this species differs at all from C. introflexus. . 
In any case it is identical with C. introflezus, Fl. Tasm. ”7 

7. Grimmia mutica, Hampe in Linnea 1860, 631. 
On wet rocks, Mount Faulkner, 1892, and on the Black 

Rock, Millhouse’s Falls, Huon Road, 1893, W. A. Weymouth, 
Nos. 1,180 and 1,436. 

(Also in Victoria, F, v. M., and N.S. Wales, Woolls.) 
In Mitten’s Australian Catalogue this=G. apocarpa var. 

foliis muticis, Fl. Tasm. IT., 180. 

8. Tortula muralis (L.), Hedw. Fund. IT. 92 (1782). 
Autoicous; densely pulvinate or cespitant, yellowish or 

elaucous-green and canescent, sparingly branched. Leaves 
when dry appressed and twisting, when moist patent, lower 
oblongo-lanceolate, upper elongate, ligulate, with the apex 
obtuse, unequally prolonged or subcordate, minutely papillose, 
the margin yellowish, strongly revolute; nerve yellow, 
excurrent in a diaphanous hair; upper cells small, chloro- 
phyllose, indistinct, basal rectangular, hyaline. Capsule on a 
purple or yellow seta, oblongo-subcylindric, pachydermous, 
regular, dark brown, annulus narrow, subpersistent ; calyptra 
large, pale brown, lid obliquely conico-rostellate ; peristome 
purple, closely convolute, on a very narrow basal membrane. 
Male inflorescence gemmaceous, on a short lateral branch, 
bracts ovate, obtuse, mucronate with the nerve.—Braithwaite’s 
British Moss-Flora, Vol. 1., p. 217. 

On stone wall of Garden Crescent Reservoir, Hobart, 1890, 
W. A. Weymouth, No. 484. 

(Also New Zealand.) 

9. Barbula subtorquata, C. Mull. and Hampe in Linnea 
18538, 492. 

On sandy bank, Pirate’s Bay, Hast Coast, 1889, W. A. 
Weymouth, No. 254 (a). 

(Also Mount Gambier, South Australia, F. v. M., Austra- 
lian Mosses, pl. 1i1.) 

10. Streptopogon crispatus, Hampe in Linnea, 1876, p. 304 
(under Barbula). 
“Nearest to S. mnioides; differing in the patent-crisp 

leaves, the border vanishing at apex, and the immarginate 
perichetial leaves. On Mount Macedon.” 

On willow, Johnny’s Creek, near Hamilton Road, 1893, 
W. A. Weymouth, No. 1258. 

ll. Tetraplodon Tasmanicus, Hampe in Linnea 1876, p. 302. 
In neighbourhood of Mount Zeehan, 1892, Wm. Fitzgerald 

(W.A.W. 785); Mount Darwin, 1893 (alt. 3,400ft.), T 
Moore. 
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Strictly speaking this moss is not now newly recorded for 
Tasmania, for Hampe must have had an original specimen 
for determination, collected perhaps by Schuster. There is, 
however, no local record of it; but in Mitten’s Australian 
Catalogue of 1882 T. Tasmanicus appears as identical with 
Splachnum Gunn, H.W. 
A comparison of our specimens with S. Gunnii of Gunn’s 

collection in this Museum, made by Mr. Ll. Rodway and 
myself, shows that the present moss differs markedly from 
S. Gunnii in its entire instead of dentate leaves, the upper 
obovate-lanceolate with excurrent nerve, the lower ovoid- 
acuminate with nerve reaching to apex; in its brown seta; 
in its capsule, which has a subspherical not an oblate 
apophysis ; and in its teeth, which are reflexed when dry, not 
erect. 

[Since this was read, Hampe’s description has reached me, 
by the courtesy of Dr. Brotherus, and it now follows :— 
“Densely compact, low, hardly an inch high, base attenuate, 
blackish, interwoven with tomentum, apex of a roselike crown, 
short, yellowish-green, densely leaved, simple or developing a 
short branch. Leaves concave, narrower at the base, obovate- 
acuminate, entire; nerve yellowish, cuspidate ; cells lax, pel- 
lucid, the basal elongate, rectangular or parallelogrammic, 
towards apex of leaf gradually shorter and sub-hexagonal. 
Seta apical, short, thickened towards its apex into a vesiculose, 
membranous, ovate apophysis. Capsule small, blackish, 
attenuate from a broader base, conical, with small mouth ; 
columella persistent; the teeth of the injured peristome 
short, rather wide, membranous, reflexed. The rest absent. 
Mount Towers, Lake Pedder, Tasmania. Scarcely to be com- 
pared with 7. wurceolatus; in its small, conical, small- 
mouthed capsule it differs in the widest way from all 
species.” | 

12. Funaria spherocarpa, C. Mull. 

Very like F. hygrometrica. Leaves narrowly oblong-lan- 
ceolate, always complicate and crisp; nerve strong, excurrent, 
running the length of the leaf; cells everywhere elongate 
and lax, at margin narrower, reticulate; quite entire. Peri- 
gonial leaves entire. Capsule somewhat larger, globose both 
when dry and when wet, without a neck, lightly sulcate. Aus- 
tralasia, Green Cape, Twofold Bay.—Bot. Zeit. 1851, p. 546. 

On loamy soil, Queen River Road, Macquarie Harbour, 
1891, W. A. Weymouth, No. 644. 

(Also found in Queensland.) 

13. Bryum Gambierense, C. Mull. in Linnea 1871, 148. 

On the ground, Lymington, Port Cygnet, 1889, W. A. 
Weymouth, No. 242. 
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(Also on Mount Gambier, South Australia, and the Pyre- 
. nees, Victoria, F. v. M. and D. Sullivan. ) 

14. Bryum Sullivani, C. Mill. in Broth. Austral. Mosses 
Bel is a va ye 

On wet rocks, Circular Head, W. A. Weymouth, No. 1074. 
(Also found in Victoria.) 

15. Bryum cespiticioides, C. Mull. 
On loamy soil, Queen River Road, Macquarie Harbour, 

1891, and Hobart Waterworks, 1892, W, A. Weymouth, Nos. 
565 and 838. 

16. Hedwigia microcyathea, C. Mill. in Bot. Zeit. 1851, 564, 

“Very like H. ciliata, but the leaves have angular, elliptical, 
rather firm cells, scarcely or not at all crenulate at their walls, 
those in the middle longer, papillose, and without chlorophyll, 
therefore not obscure. Capsule minute, hemispherical, cup- 
shaped, with large mouth, and very thick plicate neck. Rocks 
below Esk River, near Launceston.” 

On rocks, Wattle Hill, Sorell, 1891, and the Sugar Loaf, 
Green Ponds, 1892, W. A. Weymouth, Nos. 714 and 870. 
Mitten’s Australian Catalogue ties H. microcyathea, C.M., 

with H. ciliata, Khrh., but Professor Brotherus considers the 
_ former a good species. 

17. Hedwigidium Campbellic, C. Mill. 
On rock, north slope, Mount Nelson, 1890, W. A. Wey- 

mouth, 913. 
(Also Beaconsfield, Victoria, Miss Campbell.) 

18. Pterygophyllum Levieri, Geheeb in Revue Bryologique 
1881, p. 27. 

“Dioicous; stem branched, complanate, pale yellowish; 
branches obtuse, densely leaved. Leaves complanate, sub- 
oblique, immarginate, from a rather narrow base oblong- 
spathulate, very obtuse, very minutely crenulate along the 
whole margin; cells prominent ; nerve simple, vanishing under 
the apex, the basal and intermedial cells hexagonal and 
more or less elongate, the upper much smaller, rounded, 
incrassate. Perichetial leaves ovate, cuspidate, entire; cells 
hexagonal, elongate. Capsule deoperculate, oval, fuscous, 
shining like varnish, erect on a rather short, dark-coloured, 
shining seta. On Mount Wellington. Like Pt. complanatum, 
Hampe, but the capsule is larger and quite erect; the leaves 
have very minutely crenulate margins, and the perichetial 
leaves are entire.” 

On wet rocks, New Town Rivulet, 1889, and Guy Fawkes 
Rivulet, 1892, W. A. Weymouth, Nos. 118 and 861. 

[Since this list was read, the writer finds P. Levieri, Geheeb, 
included for Tasmania in Baron F. Von Miieller’s list in Sup. 
Frag. Phyt. Australie, Vol, XI, p. 113. ] 
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19. Rhaphidostegium callidioides, Hampe and C. Mill. in 
Linnea 1856, 213. 

On wood, Mount Wellington, 1887- 8, and Castra Road, 
Leven, 1892, W. A. Weymouth, Nos. 362, 370, 1,054, and 
1,087. 

(Also Sealers’ Cove, F. v. M., Australian Mosses, Pl. XIV.) 

20. Raphidostegium calliferwm, Hampe and Geheeb. 

. Very much like Hypnum callidioides, C. Mill., but differing 
in the subdenticulate cauline leaves and the densely and 
sharply serrate perichetial Jeaves. On Mount Wellington 
(Victoria), Beccari— Revue Bryologique, 1881, p. 27. 
On wood, Mt. Wellington, W. A. Weymouth, No. 770. 

21. Plagiothecium lamprostachys, Hampe in Linnea 1859, 60. 

On wood, McRobie’s Gully, 1888, W. A. Weymouth, No. 
400. 

22. Thuidium sparsum, Hook and Wils. in FI. N.Z., II. 
109, €. 89, f. 5. 

Dioicous. Stems very slender, matted, creeping, lin. long, 
2-pinnately branched; branches short, verv slender. Leaves 
dark green, very minute, spreading, incurved when dry, ovate 
or ovate-cordate, subobtuse, quite entire but rough at the 
edges ; nerve short, pellucid, vanishing below the apex ; peri- 
chactial much larger, long acuminate, inner laciniate. Fruit- 
stalk Jin. long, smooth. Capsule inclined or cernuous, 
narrow, oblong.—Hooker’s Handbook N.Z. Hora, p. 481. 

Guy Fawkes Rivulet, 1890, W. A. Weymouth, No. 308. 
(Also in New Zealand and Queensland.) 

23. Zhuidium tncompleto-pinnatum, C. Mull. 
St. Crispin’s, Mount Wellington, 1888, W. A. Weymouth, 

No. 339. 
Writing on 16th April, 1891, of this moss, Dr. Burchard 

says :—“It is only found until this time (before you) in 
New Zealand by Mr. R. Helms. Dr. Miller and I are very 
glad that you discovered this species in Tasmania.” 

24. Fissidens Whiteleggei, C. Mill. 
On stony earth bank, Happy Valley, Mount Bischoff, 1892, 

W. A. Weymouth, No. 1018 (a). 
Mixed with Mittenia plumula (Mitt.), Lindb. 
(Also in New South Wales and Queensland.) 

25. Fissidens semilimbatus, Hampe and C. Mill. in Linnea 
1853, p. 501. 

‘“Dioicous, very dwarf, simple. Leaves in 5-6 opposite pairs, 
the lowest minute, the middle lanceolate, the perichetial 
slightly cuspidate, concave from a broadly ovate base, apex 



210 SOME ADDITIONS TO THE MOSS FLORA OF TASMANIA. 

unequal, margined with a yellow border; the dorsal lamina 
narrow above the base, not margined; apical lamina lanceo- 
late; nerve yellowish, rather thick, excurrent, not margined ; 
cells everywhere small, hexagonal, chlorophytlose, soft. 
Capsule on rather long straight seta, red, not much inclined, 
oblong, minute ; operculum rostellate, oblique.; teeth of peris- 
tome narrow and purple. 

‘River Yarra. 
“ Like F. bryoides, but distinguished from that by the semi- 

limbate leaves. From F. cuspidatus it is also sufficiently 
marked off by the structure of its leaves.” 

On damp sandy bank near Exeter, West Tamar, 1892, W. 
A. Weymouth, No, 1134. 

(Also in Victoria, F.v.M., Australian Mosses, pl. XVIII). 

NOT PREVIOUSLY DESCRIBED. 

Breutelia commutata, Hampe in Linnea 1876,307. (Bastow’s 
list, p. 86, name only.) 

Dioicous ; robust, vaguely branching, decumbent. Stem 
nearly everywhere rufous-tomentose; the fertile ascending, 
radiate above, yellowish, with acute cylindric and tapering 
branches ; the male stem nearly simple, stellate at the apex. 
Stem leaves accumbent when dry, erect and patulous when 
wet, from a contracted concave base, many times folded, 
broadly ovate-lanceolate, nearly quite entire, the nerve ex- 
tending throughout and ending in a bristly point, the whole 
margin revolute; the cells shortened parallelograms, the 
nodules very small and irregularly punctate, the base and side 
with a slight, rather broad, reflexed covering with squared 
cells, reticulate, pellucid, enlarged. Leaves of the radial 
branches smaller, more pellucid, very finely reticulate, 
markedly rough, with a terete yellowish nerve excurrent in a 
denticulate awl-like point. The inner perichetial leaves 
small, ovate-lanceolate, nerved, with a short bristly point, 
deeply folded, hyaline ; cells rectangular, smooth, reticulate. 
Seta scarcely an inch high, ruddy, apex inclined. Capsule 
spherical when young, afterwards drooping, oblong, slightly 
striate when dry; operculum shortly conic, obtuse. -Peris- 
tome inflexed, very small, blood-red; the outer teeth 
narrowly lanceolate and acuminate, densely trabeculate; the 
inner of very short cilia, ovate-acuminate. 

The Grampians, W. Sullivan. 
Syn.—Bartramia affinis, Schweegr. tab. 237, bad; not 

Hooker, tab. 176. 
In Tasmania, in mountainous parts near Lake Pedder, 1875, 

Schuster, a smaller form, scarcely two inches.—Linnzxa, 1876, 
pp: 307-308. 

In creek, Lauriston Gully, Kangaroo Point, 1889, W. A. 
Weymouth, No. 227, 



PLATE IV. 
Splachnum gunnit, H. et U. 

1. Natural size. 

2. Capsules. 
3. Mouth and peristome (dry). 
4, Peristome tooth. 

5. Leaf. 

6. Areolation. 

7. Section. 

Splachnum (Petraplodon) tasmanica, Hampe. 

1. Natural size. 

Capsule (dry). 
Capsule (wet). 
Peristome teeth. 
Leaf (upper). 

1 (lower). 

"section. 

"1 areolation. CHIDO PR wb 

PEATHCN. 
Pleurophascum grandiglobum, Lindb. 

1. Natural size. 

2. Capsule and calyptra. 

3: leat. 

4, " =section. 

Ulota weymouthi, Burch. 

Natural size, fresh. 
" " dry. 

Capsule and operculum. 

Calyptra. 
Peristome. 

" teeth. 

Leaves, fresh. 

Leaf, dry. 
"section. 

1 areolation. Se rat Oa Ce oS —_ 
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DESCRIPTION OF A NEW SPECIES OF SHARK. 

By Arex. Morton. 

During the month I had brought to the Museum a 
peculiar-looking fish, having been found washed up on the 
beach at Bruny Island. On examination it proved to be a 
species of Centrina; at first I was inclined to believe it was 
C. salviani, but on closer examination it seemed to differ? A 
specimen of C. salviant having been found off the coast of 
New Zealand some few years back, I had a photo. of the 
Tasmanian specimen sent to Professor Hutton, F.R.S., 
Curator Canterbury Museum, Christchurch. Professor 
Hutton wrote, stating that, judging from the photo., he was 
inclined to think that the Tasmanian Centrina differed from 
the one in New Zealand, which he considered was Centrina 
salviant. Before finally deciding on making a new species, 
Mr. Ogilby, the able Ichthiologist of the Australian Museum, 
kindly undertook to compare the Tasmanian shark with the 
C. salviant in the Sydney Museum. After a careful exami- 
nation, Mr. Ogilby wrote, saying “that the enormous height 
of the dorsal fins, and their contiguity, the one to the other, 
separates this species at a glance from C. salviani; the scales 
also differ considerably.” I am very much indebted to Mr. 
Ogilby for his kindness in examining and furnishing me 
with the description. I propose giving it the specific name 
of bruniensis. 

CENTRINA.—Hach dorsal fin witha strong spine. Trunk 
rather elevated, trihedral, with a fold of the skin running along 
each side of the belly. Teeth of the lower jaw erect ; triangular, 
finely serrated ; those of the upper slender, conical, forming 
a group in front of the jaw. Spiracles wide, behind the eye. 

Two species, Centrina saiviani from the Mediterranean and 
neighbouring parts of the Atlantic and New Zealand. C. 
bruniensis, Tasmanian coast. 

Centrina bruniensis, Morton. 

Body oblong, with the back and sides rounded, and the 
belly flattened. Head small and strongly depressed, its 
breadth equal to the distance between the tip of the snout 
and the spiracle; snout short and obtuse, the distance be- 
tween its tip and the nearest point of the mouth less than 
that between the same and the anterior margin of the eye. 
Nostrils equidistant from the eye and the extremity of the 
snout. Hye large, with a strong bony supraorbital ridge, 
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situated midway between the tip of the snout and the 
anterior gill-opening. Spiracles large, opening behind the 
upper half of the eye, with a moderate intervening space. 
Mouth small and transverse, with the lateral groove very 
broad and deep. Upper jaw with a patch of small, conical, 
curved teeth anteriorly, consisting of about four irregular 
rows; a single series of much larger, erect, compressed, 
minutely serrated, scalpriform teeth in the lower jaw. Gill- 
openings small, the posterior one pierced immediately in 
front of the base of the pectoral fin. The first dorsal 
commences above the middle gill-opening, and rises by a 
continuous and equal gradation to the spine, its outer margin 
being straight; behind the spine the rise is much more 
abrupt, and the contour is slightly convex with the tip 
rounded; the posterior margin is deeply concave; the height 
of the fin beneath its extremity is equal to the distance be- 
tween the anterior gill-opening and the tip of the snout, that 
of the spine equal to the head in front of the spiracle; the 
spine is situated in the anterior portion of the last fourth of 
the base of the fin, is perfectly straight, with a slight in- 
clination forwards, and protrudes a short distance beyond 
the membrane; its base is exactly midway between the tip 
of the snout and the origin of the caudal, while tbe distance 
between the bases of the two dorsal spines is but little more 
than the length of the base of the first dorsal in front of its 
spine, and five-sevenths of the length of the fish in front of 
it; the intradorsal ridge is very strongly developed; the 
second dorsal has a general resemblance in shape to the 
first, but is not so large; the upper margin is more regularly 
even, and the extremity, which is much more pointed, hangs 
vertically above the base of the caudal, instead of falling 
within the vertical from its own base, as with the anterior 
fin; the length of its base is equal to that of the intradorsal 

_ space, and to the height of the fin beneath its tip, and is 
four-sevenths of the outer margin; the spine is situated in 
the latter portion of the anterior half of the fin, and is gently 
curved backwards throughout its entire length; in height it 
is but little less than that of the first dorsal; the pectoral fin 
is well developed and pointed, its length equal to the space 
which divides its anterior basal margin from the nostril; the 
distance between its base and that of the ventral is two-fifths 
longer than that between the dorsal spines, and is traversed 
by a strongly developed lateral ridge; the ventral fin com- 
mences beneath the spine of the second dorsal, and the 
distance between its termination and the origin of the lower 
caudal lobe is equal to that between the second dorsal and 
the caudal fin; the caudal lobes are well developed; the 
outer margin of the upper lobe is straight, the angle and 
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the posterior margin rounded; the lower lobe is triangular, 
with the anterior margin slightly concave, and equal in 
length to the posterior margin, which is sinuous, with the 
angle rounded. The skin is covered with small rough scales, 
each of which bears a well developed spinate projection, 
which consists of a central spine from which radiate four 
compressed wings, each one terminating at its outer angle in 
a somewhat shorter spine than the central one. 

Colouwr.—Uniform sandy brown. Type specimen in the 
Tasmanian Museum, Hobart. 
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NOTES ON TASMANIAN LICHENS. 

By Joun Surriey, B.Sc. (Lonp.), Inspector oF ScHoot.s, 

QUEENSLAND, Cor. Mem. Roy. Soc. Tasmanta. 

During my visit to Tasmania in January last, to attend the 
annual meeting of the Australasian Association at Hobart, I 
took such opportunities as offered themselves to make a collec- 
tion of the lichens of the island; and hearing from Mr. 
W. A. Weymouth that he hada small collection of these lowly 
yet lovely plants, I was kindly permitted to look through his 

’ gatherings, and to select some 40 specimens of such as 
appeared rare and worthy of. microscopic examination. The 
examination of a lichen in all its parts by the aid of a micro- 
scope is a work requiring considerable time and patience; 
but a still more time-consuming labour is the examination of 
the multitudinous and fragmentary works on lichenology, 
which must be undertaken when a species is believed to be 
new to science. Every care has been taken, but should an 
older and more experienced lichenologist detect errors in 
my work, then “ Magna est veritas et prevalebit.” 

LICHENES. 
OrpER I.—Oo.iiemacem, Mill. Arg. Enum. Lich. Gen., p. 

18, et Lich. Socot. 

Tripe I.—CoitemMes, Korb., Par. p. 408. 

Leptogium chloromelum vy. granulare, Mill. Arg. On mossy 
stones, Mt. Wellington, W. A. Weymouth, No. 
123. 

Orper II.—Epicontacem, Mill. Arg., Enum. Lich. Gen. et 
Lich. Socot. 

Trise I].—Cauiciem, Mill. Arg., Enum. Lich. Genéve, p. 19 

Calicium Victorie, C. Knight. On decorticated tree, Falls 
Track, Mt. Wellington, W. A. Weymouth, 
No. 182. 

Orver III.—Licuenaczm, Mill. Arg., Lich. Socot. et Enum. 
Lich. Gen. 
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TrisEe II].—SepumropHorm, Fr., Lich. Hurop., p. 403. 

Spherophoron compressum, Ach. Mt. Wellington, J. Shirley, 
No. 57. 

coralloides, Pers. Mt. Wellington, on earth, J. 
Shirley, No. 71; on wood, Tasman Peninsula, 
W. A. Weymouth, No. 35. 

ss fragile, Pers. Mt. Wellington, J. Shirley, No. 44. 
tenerum, Laur. Newman’s Creek, ‘Tasman 

Peninsula, W. A. Weymouth, No. 18; and Mt. 
Wellington, J. Shirley, No. 51. 

De) 

9? 

Trine [V.—Bmomycem, Mill. Arg., Lich. Cath., p. 7. 

Bzeomyces heteromorphus, Nyl. On rock and earth, St. 
Crispin’s, W. A. Weymouth, Nos. 107 and 120. 

Trine V.—Cuiaponiza, Mill. Arg., Lich. Gen., v. 22. 

Stereocaulon ramulosum, Ach. Mt. Wellington, J. Shirley, 
No. 56 

proximum v. macrocarpoides, Nyl. Mt. Welling- 
ton, J. Shirley, Nos. 48 and 50. 

Clathrina aggregata, Miill. Arg. Mt. Wellington, J. Shirley, 
No. 55 (a); and Huon Road, Hobart, W. A. 
Weymouth, No. 1386. 

schizophora, Mull. Arg. On dead eucalyptus 
stump, Lauriston Rivulet, Kangaroo Point, 
Tasmania, W., A. Weymouth, No. 108; and 
Mt. Wellington, J. Shirley, No. 55 (b). 

Cladonia sylvatica v, pycnoclada, Del. Oyster Cove, Tas- 
mania, W. A. Weymouth, No. 187. 

squamosa v. acuminata, Ach. Falls Track, Mt. 
Wellington, W. A. Weymouth, No. 135. 

rangiformis, Hoffm. Falls Track, Mt. Wellington, 
W. A. Weymouth, No. 1384. 

if verticellata, Wik. Mt. Wellington, J. Shirley, No. 
5A. 

5 pyxidata, Fr. Mt. Wellington, J. Shirley, No. 52. 
s » v. neglecta, Tuck. Huon Road, Hobart, W. 

A. Weymouth, No. 129. 
‘. delicata v. subsquamosa, Nyl. On decaying wood, 

St. Crispin’s, Mt. Wellington, W. A. Weymouth, 
No. 109. 

fimbriata v. radiata, Fr. Mt. Wellington, J. Shirley, 
No. 47. 

fimbriata v. carneo-pallida, Ach. Mt. Wellington, 
J. Shirley, No. 53. 

99 

99 

9? 
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Cladonia cornucopioides, Fr. Falls Track, Mt. Wellington, 
W. A. Weymouth, No. 121. Ploughed Field, 
Mt. Wellington, J. Shirley, Nos. 43, 46, 49. 

55 deformis, Hjffm. Mt. Wellington, on summit, J. 
Shirley, No. 45. 

Trine VI.—Usnea, Mill. Arg., Bot. Socot., p. 349. Th. M. 
Fries, Gen. Heterolich., p. 47. 

Usnea dasypogoides, Nyl. Mt. Wellington, J. Shirley, No. 65. 

Tripp VII.—Parme vies, Mill. Arg., Lich. Génev., p. 31. 

Stictina cinnamomea, Rich. Mt. Wellington, J. Shirley, No. 58. 

Sticta Freycinetii, Del. Bower Creek and St. Crispin’s, W. A. 
Weymouth, Nos. 116 and 128. 

5 dissimulata, Nyl. Falls Track, Mt. Wellington, 
W. A. Weymouth, No. 123. 

n fossulata, Duf. Mt. Wellington, J. Shirley,No.64(a). 
i 5 V. physciospora, Nyl. Mt. Wellington, J. 

Shirley, No. 64 (b,) 

Parmelia tenuirima, Tayl. Mt. Wellington, J. Shirley, No. 62. 
i olivacea, Ach. Mt. Wellington, J. Shirley, No. 60. 
i pertusa, Schrank. Mt. Wellington, J. Shirley, 

No. 61. 
‘3 physodes, Ach. Mt. Wellington, J. Shirley, No. 63. 
9 is v. placorhodioides, Nyl. Mt. Wellington, 

J. Shirley, No. 59. 

Theloschistes parietinus, Norm. On rocks, Bellerive, Kangaroo 
Point, W. A. Weymouth, No. 126. 

Trine VIII.—Psoromez (f'r.), Nyl. 

Psoroma sphinctrinum, Nyl. Pedder’s Gully, Kangaroo Point, 
W. A. Weymouth, No. 1. 

3 sphinctrinum v. pholidotoides, Nyl. Mt. Wellington, 
J. Shirley, No. 66. 

Trisze [X.—Puacopizs, Miill. Arg., Lich. Gen., p. 37. 

Placodium gelidum, Korb. Mt. Wellington, No. 139, W. A. 
Weymouth, and No. 67, J. Shirley. 

Tring X.—Lxecanorza, Mill. Arg., Bot. Socot., p. 35S. 

Callopisma cinnabarina, Mill. Arg. On rocks, Bellerive, 
Kangaroo Point, W. A. Weymouth, No. 127. 
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Trise XI,—Lecipes, Mill. Arg., Lich. Gen., p. 50. 

Biatora immarginata, R. Brown. St. Crispin’s, W. A. Wey- 

99 

9 

mouth, No. 104. 

russula, Ach. Huon Road, W. A. Weymouth, No. 
124. 

cera-rufa, Shirley, sp. nov. hallus sordid white, 
thin opaque, sub-pulverulent, effuse; apothecia 
‘Oo mm., with white waxy margin, entire or 
flexuous, and plane rufous disk; hypothecium 
pallid; spores 8, colourless, simple, ‘018—-015 
x 006 mm.; paraphyses colourless, thickish, 
elutinated. On bark, Bower Track, Mount 
Wellington, W. A. Weymouth, No. 141. 

Patellaria (Psorothecium) melanotropa, Nyl. On bark, St. 
Crispin’s, W. A. Weymouth, No. 119. 

Patellaria (Psorothecium) Taitensis, Mnt. On bark, New 
Town Rivulet, and St. Crispin’s, Mt. Welling- 
ton, W. A Weymouth, Nos. 138 and 154. 

Patellaria (Psorothecium) biclipea, Shirley, sp. nov. Thallus 
sordid-glaucous, thin, effuse, smooth, opaque, 
sparingly diffract; apothecia small, -5—1 mm., 
numerous, not crowded, when young with dis- 
tinct, entire, concolorous margin, and concave, 
suffused disk; when mature plano-convex, and 
margin obscured, aquose-fuscous to nigro- 
fuscous, and often parti-coloured; lamina and 
hypothectum fuscescent; spores 8, 2-locular, 
colourless, oval, straight or curved, 16—20 u x 
5—6 -; paraphyses short, thick. On bark, 
St. Crispin’ ssi A. Weymouth, No. 155 (a). 

Near Patellaria Taitensis, Mnt., but spores much smaller and 
more acutely pointed ; allied also to P. grossa, 
Pers., but lamina not hyaline. 

Patellaria (Bacidia) Weymouthii, Shirley, sp. nov. Thallus 
sordid white or pallid-sordid-flavescent, thin, 
shining, speckled over with black spermagonia, 
bordered by a nigro-fuscous zone ; apothecia to 1 
mm., nigro-fuscous, from plane and marginate to 
convex and shapeless, when young immersed 
and the disk thalline clothed ; hypothecium 
fuscous; spores acicular, colourless, -026—-03 
x *002—*0025 mm., 1-oo -septate, at both ends 
acute, curved; paraphyses clavate, delicate, 
separating. On bark, St. Crispin’s, W. A. 
Weymouth, Nos. 112, 115, 1381. 
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Buellia disciformis, Fr. On willow, Hobart Rivulet, W. A. 
Weymouth, No. 122. 

- parasema, Th. Fr. On bark, Huon Road, W. A. 
Weymouth, No. 125. 

33 polospora, Leigh, v. asperata, Shirley, var. nov. 
This lichen has the thallus and spores of the type, but the 

apothecia are fringed with granular asperities, giving them at 
first sight a resemblance to L. leucoblephara, Nyl. On bark, 
Fork Creek, W. A. Weymouth, No. 144. 

Blastenia consanguinea, Mull. Arg. Bears considerable like- 
ness to B, ferruginea v. cinnamomea, Fr., but 
the spores are larger. St. Crispin’s, on bark, 
W. A. Weymouth, No. 106. 

Heterothecium pauciseptatum, Shirley, sp.nov. Thallus white 
or pallid glaucous, in glebule, or fine, rounded, 
pallid greenish, pulverulent ridges,  effuse; 
apothecia to 2 mm., fuscous; when young with 
plane disk, and a thin, very slightly prominent, 
pale brown margin; when mature slightly 
convex and immarginate; hypothecium and 
lamina white or pallid; spores 2—3, colourless, 
3—5 septate, with 1—3 cellules in each cell, 
04—-05 x ‘02 mm.; paraphyses coarse. On bark, 
Bower Creek, Mt. Wellington, W. A. Weymouth, 
No. 142. 

Trine XII. —Cenoconie#, Mill. Arg., Lich. Parag., p. 18. 

Ccenogonium acrocephalum, Mill. Arg. So named from the 
capitate paraphyses. On moss, Henty River, 
W. Coast, and St. Crispin’s, Mt. Wellington, 
W. A. Weymouth, Nos. 140 and 117. 

Trine XIIL.—Grapuipex, Mill. Arg., Graph. Fee, pp. 4 
and 13. 

Arthonia multiformis, Shirley, sp. nov. Thallus thin, 

flavescent, smooth, sub-continuous; ardellz 

very numerous, small, various, from punctiform 

to 1 mm., difformate, rufo-nigro-fuscous ; 

spores 8, pupa-shaped, 83—6_locular, 30 x 6 #, 

terminal loculi largest, and these unequal, 

the 1—83 central loculi broader in transverse 

diameter, appressed, and constricted at the 

septa; occasionally the smaller of the polar 

loculi is again transversely divided. On bark, 

Springs, Mt. Wellington, W. A. Weymouth, 

No: Lil. 

Chiodecton perplexum, Ny. On bark, St. Crispin’s, W. A. 

Weymouth, No, 118. 
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Trine XIV.—Pyrrenvuita, Mill. Arg., Pyr. Cub., p. 375. 

Pseudopyrenula galactina, Shirley, sp. nov. Thallus white’ 
opaque, thinly crustaceous; apothecia of a 
single very small perithecium, thalline veiled 
and concolorous, with minute punctate ostiola, 
then delapso-urceolate and revealing the black 
pericarp; spores colourless, 4-locular, ovoid, 
‘018— 02 x :006—°009, 1—seriate in a narrow 
ascus; paraphyses delicate. On bark, St. 
Crispin’s, W. A. Weymouth, No. 113. 

Pyrenula chloroplaca, Shirley, sp. nov. Thallus flavid, 
smooth, shining, thin, nigro-marginate, apothe- 
cium of a simple small perithecium, lower half 
thalline clothed and innate, upper half hemi- 
spherical, black, nigro-ostiolate; spores brown, 
2—4, locular, loculi lenticular, ‘008 x 004 mm., 
elliptical. In a direct light the two terminal 
cells are often invisible, being close to the 
apices. On bark, St. Crispin’s, and the Springs 
Track from Fern Tree, W. A. Weymouth, Nos. 
114 and 161. 
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